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Savoy 


BASSETT 

High efficiency mobile 
and portable antennas 
for all amateur bands, 
CAP, MARS, CB, 
SECURITY, 

PUBLIC SERVICE, 
MARINE. AND 
GOVERNMENT USE. 

• 2-6-10-15-20-40-75 

• Identical size, cost, 
and appearance 

• FULLY ADJUSTABLE 
TO FREQUENCY 

IN FIELD 

• Low weight, low drag, 
high strength 
fiberglass 

• Polished 
chrome brass 
standard %-24 thread 

• High gain collinear 
on 2 meters 

MODEL DGA-2M 
$29.50 postpaid 
in U.S.A. 




savoy ^ 




$ 3-75 

Postpaid in U S A. 


TYPE 900 A 


TYPE 901 



HIGH ACCURACY CRYSTALS 

FOR OVER 30 YEARS 

Either type for amateur VHF in Regency, Swan, Standard. Drake, Vari- 
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave. 

Quotes on request for amateur or commercial crystals for use in all 
other equipments. 

Specify crystal type, frequency, make of equipment and whether transmit 
or receive when ordering. 



BASSETT VACUUM TRAP ANTENNA SYSTEM 
Complete packaged multi band antenna sys¬ 
tems employing the famous Bassett Sealed 
Resonators and Baiun from which air has 
been removed and replaced with pure 
helium at one atmosphere. Operating bands 
are indicated by model designation. 

MODEL DGA-4075 $59 50 

MODEL DGA-204075 $79 50 

MODEL DGA-2040 $59 50 

MODEL DGA-152040 $79 50 


BASSETT VACUUM BALUN 



The famous sealed helium tilled Baiun . . 
employed with the DGA Series Antenna 
Systems. Solderless center insulator and 
easily handles more than lull legal power 
while reducing unwanted coai radiation 
Equipped with a special SO 239 type coat 
connector and available either 1:1 or 4:1. 

MODEL DGA-2000-B $12 95 

Postpaid in U.S.A. 


CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 



Savoy Elecfcronicsjnc. 


P.O. Box 5727- Fort Lauderdale, Florida - 33310 
Tel: 3Q5-56E-B416 or 305-947-1191 







HOW RUGGED IS AN ALPHA 77? 



THE ALPHA 77 IS A NO-COMPROMISE POWER AMPLIFIER BUILT FOR 
CONTINUOUS COMMERCIAL AND MAXIMUM-LEGAL-POWER AMATEUR SERVICE 
IN ANY MODE, 10 THROUGH 160 METERS 

It has to be exceptionally rugged to allow E.T.O. to warrant the 
entire amplifier for a full year and the transformer for an additional 
full year! Here's part for the inside story: 

• EIMAC’S FINEST GROUNDED-GRID TRIODE. the ceramic-metal 8877. 
with a conservative 1500 watts plate dissipation. Operating under 
manufacturer-recommended conditions, it delivers an outstandingly 
clean, sharp, legal-limit signal with only 50-75 watts drive. 

• 1.5 KVA CONTINUOUS DUTY TRANSFORMER; tape-wound, grain 
oriented core for maximum efficiency and minimum bulk. 

• 25 MFD, 4 KV OIL FILLED polypropylene dielectric filter capacitor. 

• RUGGED BANDSWITCH: 20 ampere silver contacts, 6 KV ceramic 
insulation. 

• MASSIVE COILS: Silver-soldered and heavily plated main tank, husky 
Teflon**-insulated toroids in a full pi-L network. 

• 7.5 KV VACUUM VARIABLE tuning capacitor; 10 pf minimum 
capacitance to maintain optimum circuit efficiency at all frequencies. 

• VACUUM T/R RELAYS for extremely fast, silent changeover. Plus 
electronic T/R switch for full break-in CW. 

• FULL-CABINET COOLING by whisper-quiet, computer-grade, ball bear¬ 
ing blower. Heat is ducted out the rear. 

• BATTLESHIP CONSTRUCTION using */«" thick aluminum main end 
plates. 

The ALPHA 77 is loaded with versatility, performance, and ruggedness. 

PAYNE RADIO HAS THE ALPHA 77 IN STOCK 
FOR IMMEDIATE DELIVERY 

Write or phone Don Payne, K4ID, for an illustrated brochure, operating 
experience, and a king-size trade on your gear. 

ALPHA 77 by EHRHORN TECHNOLOGICAL OPERATIONS, INC. 


PAYNE RADIO 

Phones: Six Days (615) 384-5573 Nights, Sundays (615) 384-5643 
Box 525 Springfield, Tenn. 37172 


More Details? CHECK-OFF Page 110 
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The most powerful signals under the sun! 


• fMrgaii. 

Redesigned i 

HAMCAF 

Out-hustles them all! 

The famous HAMCAT.now redesigned for greater per¬ 
formance. . equals or exceeds the performance of any other 
Amateur Mobile antenna. We guarantee it! And you need buy 
only one mast, whether you mount it on fender, deck or 
bumper. There s just one set of coils and tip rods. . .and they 
all stand up to maximum legal power. That's performance, 
that's value... THAT'S HY-GAIN! 

Original Hy-Q quick changer'' coils wound on tough fiber¬ 
glass coil forms for greater heat resistance, less RF absorption 
/ Fiberglass shielded coils can't burn up, impervious to 
weather / Shake-proof, rattle-proof, positive lock hinge now 
even stronger, eliminates radio noise / All stainless steel tip 
rods won't bend or break / Full 5' mast gives you 10% more 
radiating area than the competition / Rugged swivel-lock stain¬ 
less steel base for quick band changes, easy garaging. 

Get the Hamcat...from Hy-Gain 


Order No 257 All new design 5' lonq heavy duly mast ol high 

strength heavy wall tubing $17.95 

Order No 252 75 meter mobile coil $19.95 

Order No 256 40 meter mobile coil $17.95 

Order No 255 20 meter mobile coil $15.95 

Order No 254 15 meter mobile coil $12.95 

Order No 253 1 0 meter mobile coil $11.95 

Order No 499 Flush body mount $ 9.95 
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HY-GAIN ELECTRONICS CORPORATION 


Dept Wl. 8601 Northeast Highway Six 
402/434-9151 


Lincoln. NE 66507 
Telex 48-6424 
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circuit design contest 

Here is an opportunity for all you 
experimenters and amateur circuit design¬ 
ers to put your talents to work, and 
perhaps, to win some fabulous prizes. 
This contest which has the theme, 
"Quadzilla is coming", is sponsored by 
National Semiconductor and EDN maga¬ 
zine, and is for the best circuit design 
using all four devices in any linear quad 
1C. National Semiconductor will pick the 
10 winners, while EDN will determine the 
placement of those winners. 

Although anyone can enter the con¬ 
test, the entry must be on a National 
Semiconductor entry blank or a facsimile 
thereof. National is offering a 32-page 
handbook on the contest which is half 
data sheets on National Semiconductor 
Quad ICs, and half application notes, and 
includes an official entry blank. Copies of 
this useful handbook are available, upon 
request, from/ram radio magazine. 

The grand prize winner will receive a 
Panasonic 4-Channel Entertainment sys¬ 
tem which includes a tape and record 
player, receiver and speakers. The next 
four winners will receive a Zenith porta¬ 
ble color TV set. The last five winners 
will receive Garrett Incredible Time 
Machines — electronic digital calculators 
with a built-in digital alarm clock. Entries 
must be submitted by October 31st, so 
now is a good time to dust off your slide 
rule and put your ingenuity to work. 

220-MHz repeater 

In an effort to bring vigorous 220-MHz 
activity to amateurs from coast to coast. 


look a 


Clegg has just announced a repeater-lease 
program, where a new Clegg 220-MHz 
repeater, valued at approximately $1200, 
will be leased to amateurs at special club 
rates of only $25 per month. Although 
FCC Docket 19759 proposes to convert 
the top 1-MHz of the 220-MHz amateur 
band into a new class-E Citizens Band, it 
may still be possible to prevent adoption 
of this proposal if it can be demonstrated 
that large numbers of amateurs are using 
the 220-MHz band. The new Clegg 220 
repeater-lease system appears to provide 
just such an opportunity. 

The 220 repeater is leased complete 
(except antenna and transmission line), 
with features that include automatic iden¬ 
tification, all solid-state construction, and 
built-in timers. It operates at 10- to 
15-watts output, uses a Phelps-Dodge 
duplexer, and has approximately 0.4-/tV 
sensitivity. The repeater includes an ac 
power supply, local microphone input 
and metered signal strength. 

All amateur radio clubs are invited to 
contact the Clegg Division if they are 
interested in getting their club into this 
repeater program. The low monthly ren¬ 
tal fee can be further reduced with club 
member purchases of the Clegg FM-21 
transceiver, a 220-MHz fm unit. Interest¬ 
ed clubs should write to Phil Theis, 
K3TUF, Clegg Division, International Sig¬ 
nal and Control Corporation, 3050 
Hempland Road, Lancaster, Pennsylvania 
17601, or telephone him at (717) 
299-3671 for more information. 

Jim Fisk, W1DTY 

editor 
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15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/ 

FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY 

You'll like the crystal clear transmit and receive performance 
of this compact, 2 meter unit and so will those listening. The 
12 transmit channels are provided with individual trimmer capaci¬ 
tors for the optimum in point-to-point and repeater applications. 
A HI/LO power switch provides 1 watt output or full rated output. 
The receiver has an audio output of 3 watts at excellent sen¬ 
sitivity. Solid state. American made quality at a low price. 





$ 229 


oo 


AMATEUR NET 


encu 

« mU k*h ■ | 


includes plug-in ceramic mike, 
mounting bracket and transmit and 
receive crystals for 146.94 MHz. 


THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz 


More Details? CHECK-OFF Page 110 
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Designing high-gain, wide bandwidth, vhf 
power amplifiers has been a sticky prob¬ 
lem in the past. However, by using a new 
approach, and standard rf semiconduct¬ 
ors, you can now get improved perform¬ 
ance at a lower cost. The particular rf 
amplifier described in this article was 
designed to operate at 220 MHz with an 
output power of 10 watts and a band¬ 
width of about 40 MHz. 

Two members of a new high-gain 
family of Motorola vhf devices are used 
here to demonstrate their effectiveness as 
broadband amplifiers. The MRF207 and 
MRF208 rf power transistors, when used 
together, net greater than 100 times 
power gain at 220 MHz.* 

The design goals included successful 
broadband vhf design — something which 
has often eluded rf designers. At the same 
time, a high-gain amplifier was needed 
which would supply 11-watts output with 
a reliable 20-dB of stable gain. With a 
low-pass filter at the output this would 
provide a solid, 10-watt radio. A block 
diagram of a transmitter using this ampli¬ 
fier is shown in fig. 1. 

•The Motorola MRF207, MRF208 and 
MRF209 are available from franchised Motor¬ 
ola distributors. In small quantities the 
MRF207 is priced at $2.25, the MRF208 at 
$11.70, and the MRF209 at $14.25. 
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Recent developments in low-Q tran¬ 
sistors have stimulated new approaches to 
wideband design. With the publication of 
complete data sheets, trial and error has 
been virtually eliminated from matching 
network design. In the following design, 
real life values are within a few percent of 
their calculated counterparts. 


sider the transistor chip capacitance as 
the first element. 

Referring to the Smith chart analysis 
shown in fig. 2, the input impedance of 
the MRF207 (10 - jl 1.5 ohms) falls in the 
upper lefthand corner of the chart. (This 
chart is normalized to 1, so all impedance 
values on the chart must be multiplied by 



fig. 1 - Typical t O-watt, 220-MHz fm transmitter using the rf power amplifier shown in fig. 3. 


design 

Achieving gain flatness, along with 
good efficiency, involves some trade-offs. 
The trick is to know when to stop. The 
amplifier described here displays good 
efficiency characteristics over the entire 
design bandwidth with a gain variation of 
about -0.8 dB. In this particular circuit, 
single step networks, which are broad¬ 
band by nature, are used. Actually, they 
represent a pi configuration if you con- 


50, all admittance values must be multi¬ 
plied by 20.) First, a series element is 
plotted which transforms 10 - jl 1.5 ohms 
to 10 + j20 ohms. The length of this 
series rotation is 0.61 ohms on the chart; 
multiplying by 50 yields 31.5 ohms. A 
reactance of +31.5 ohms at 220 MHz is 
provided by a 22-nH inductor. 

To transform the 10 + j20 point to 50 
+ jO requires a parallel element. Since 
parallel circuit elements are most easily 


ci 


C2,C6 


C3.C5 


C6 



20-pF metal-clad mica capacitor 
(El Menco MCM 01/002/- 
CA200DO) 

0.001-JUF metal-clad mica capaci¬ 
tor (El Menco MCM 01/002/- 
CA103DO) 

40-pF metal-clad mica capacitor 
(El Menco MCM 01/002/- 
CA400DO) 

100-pF metal-clad mica capacitor 
(El Menco MCM 01/002/- 
CA102DO) 


LI 

1 turn number 24 wire, 1/4” ID 

L2 

copper strap, 0.032” thick, 0.25" 
wide x 0.75" long 

L3 

0.8” lead of capacitor C6 
(0.001-/L1F disc) 

RFC1.RFC4 

RFC5 

low-Q rf choke (Ferroxcube 
VK200-20/4B) 

RFC2 

2 turns no. 24 wound around 
390-ohm, 1/4-watt resistor 

RFC3 

2 turns no. 20 wound around 
390-ohm, 1-watt resistor 


fig. 3. Schematic for the 10-watt, 220-MHz rf amplifier. Capacitors Cl, C2, C3, C4, C5 and CG must 
be metal-clad mica types such as those manufactured by El Menco. Other types of capacitors will not 
result in proper circuit operation. 
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plotted when described in terms of admit¬ 
tance, first convert 10 + j20 ohms (0.2 + 
j0.4 on the chart) to 20 - j40 millimhos 
(1.0 - j2.0 on the chart). The length of 
the parallel rotation to the center 50-ohm 
point is 40 millimhos or 25 ohms, repre¬ 
sented at 220 MHz by a 20-pF capacitor. 

If you are able to use an immittance 
chart you can eliminate the impedance to 
admittance conversion step described 
above, since it is accomplished automatic¬ 
ally by the immittance chart. However, 
the Smith chart is somewhat more famili¬ 
ar to amateurs, hence its use here. 

This simple procedure completes the 
design of the input network. The other 
two networks are designed in the same 
fashion (see fig. 3). The interstage net¬ 
work is really a two-step network with 
the device input inductive reactance act¬ 
ing as one element. Series equivalent 
impedance data for both transistors is 
given in table 1 so the designer can see 
how all network element values were 
arrived at. 

It is obvious that this is a single-fre¬ 
quency design. Since the device character¬ 
istics vary gradually with frequency, these 
transistors will remain matched over a 
relatively large frequency range. Multi¬ 
frequency data could be treated in the 
same manner, and a network which has 
flatter frequency response might be calcu¬ 
lated. However, in this case, the 40-MHz 



fig. 2. Smith chart analysis of the input 
network used to match SO ohms to the series 
equivalent Input impedance of the MRF207 
transistor, 10 - J11.5 ohms. 

bandwidth was considered to be more 
than adequate when the entire 220-MHz 
fm band is only 2-MHz wide. The addi¬ 
tional work and increase in component 
count was deemed unnecessary. 

construction 

Construction of the 220-MHz power 
amplifier is generally straightforward, but 
some areas require care. The decoupling 
networks are important to stability. 


_£££ 5 . 


1 



J2 

f 


fig. 4. Full-sized printed-circuit layout for the 10-watt 220-MHz power amplifier. 
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INPUT POWER (mW) 

fig. 5. Power output vs drive for the 220-MHz 
power amplifier operating with a 12.5-volt 
power supply. 

Feed-through type construction was 
found to be necessary. One matching 
element, L2, may require adjustment. 


the MRF208. The 100-pF Unelco 
capacitor, C4, must also be mounted very 
close to the transistor as shown in the 
photo. 

Inductor L3 can be increased in value 
slightly to give better efficiency at some 
sacrifice in bandwidth. As with any high- 
gain vhf circuit, minimum emitter lead 
length is required for maximum gain and 
bandwidth. Inductors L2 and L3 may be 
bent closer to or away from the printed- 
circuit board to tune the amplifier. 

A clip-on heatsink should be used on 
the MRF207 driver transistor, and a 
heatsink approximately 2x2x0.5 inches 
should be used with the MRF208 output 
transistor. A full-size printed-circuit lay¬ 
out for the amplifier is shown in fig. 4. 

A gain curve is included in fig. 5 which 
shows that the amplifier has some con¬ 
siderable reserve at a specified power 


table 1. Series equivalent impedance data for the Motorola 
MRF207, MRF208 and MRF209 rf power transistors at 220 
MHz. 


Tweaking can be 
accomplished by 
varying the point on L2 
where the 0.001 -;uF 
blocking capacitor is 
connected. This 
capacitor was purposely device 

used as part of the MRF207 

network to allow mrf 2 os 

,. . , MRF209 

adjustment. A good 

place to start is about 

2/3 of the way out from the base of the 

MRF208 (see photograph). Inductor L2 

must be soldered very close to the case of 



fig. 6. Power output and vswr characteristics 
(50-ohm load) for the wideband power 
amplifier. Gain varies less than 0.8 dB from 
200 to 240 MHz. 


power 

input 

output 

minimum gain 

rating 

impedance 

impedance 

at 220 MHz 

(watts) 

(ohms) 

(ohms) 

(dB) 

1.0 

10 - jl 1.5 

32 - j41 

8.2 

10 

1.4 + j 1.4 

5.7 - jl.25 

10.0 

25 

1.4 + J1.8 

3.9 - j0.2 

4.4 


input of 100 mW and 10-watts output. 
The input vswr varies from 2:1 at the 
band edges to 1:1 at 220 MHz. Plots of 
worst-case amplifier performance show a 
total output variation of 0.8-dB over the 
frequency range, 200-240 MHz (see fig. 
6). Efficiency runs approximately 55% 
and spurious outputs are down more than 
35 dB. 

This 220-MHz power amplifier shows 
that a wideband amplifier in the vhf 
region, built with currently available, 
non-internally matched transistors, is 
feasible. In this amplifier we have re¬ 
placed an old design which had six tuning 
adjustments with a fixed-tuned power 
amplifier that has 10 times the band¬ 
width. At the same time, a reduction in 
both cost and component count has been 
accomplished. 

ham radio 
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solid-state 

i-f sweep generator 


Complete construction 
details for an 
i-f sweep generator 
that covers the 
frequency range 
from 100 kHz 
to 15 MHz 
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It has been said that the things we see are 
more believable than effects perceived by 
any of the other senses. Also, a picture 
can convey more information in a mo¬ 
ment than other forms of measurement 
can over a much longer period of time. 
Undoubtedly, this reasoning is responsi¬ 
ble for the wide range of sweeping-type 
electronic instruments in common use 
today. 

The sweep generator described here is 
similar to one I discussed in a previous 
article. 1 While more simple and less cost¬ 
ly to build, it boasts some worthwhile 
improvements over its predecessor and 
should not be relegated to the gadget 
category. Keep in mind that this design is 
quite flexible and lends itself to innova¬ 
tion. Some of the possible variations will 
become evident later in the article. 

the vco 

The heart of any sweeping instrument 
is generally a vco. In this case a Motorola 
MC4024P 1C multivibrator (vcm) is used 
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as the signal source. Square waves may 
not be ideal for rf but they do work, and 
this economical 1C provides good sweep 
capability too. It also eliminates the need 
for ale circuits since the output amplitude 
is constant. 

The MC4024P contains two identical 
oscillators and level translators but only 
one of them is needed in this application. 
The only external component required is 
a capacitor, which, in combination with a 
dc control voltage, determines the oscilla¬ 
tor frequency. Thus, two methods for 


quency is accomplished by applying a 
voltage ramp to the proper pin on the 1C. 
The dc levels at both ends of the ramp are 
set by front-panel controls, thus allowing 
independent selection of both the starting 
frequency and the stopping frequency. 

Although the data sheet for the 
MC4024P 1C claims that 3.5 to 1 varia¬ 
tion in frequency is possible with control 
voltages ranging from 1.0 to 5.0 volts, all 
the devices I tried provided at least 5 to 1 
change and as high as 6 to 1 if the control 
voltage was increased to about 6.0 volts. 



fig. 1. Rf oscillator and birdie marker schematic. Transistor substitutions may be made where those 
devices shown are not on hand. 


determining the frequency range of the 
oscillator suggest themselves. Use several 
fixed capacitors in conjunction with a 
range switch or a single high capacitance 
variable to cover the desired range, as I 
did here. 

In either case, the selected capacitance 
determines what shall be referred to as 
the "base frequency." The dc control 
voltage will then establish the extent of 
the sweep excursion. 

Voltage control of the oscillator fre- 


The vco as well as a birdie marker 
system are combined on a single PC 
board. A schematic for this board appears 
in fig. 1. The mixer for the marker system 
is quite conventional and uses a dual-gate 
mosfet. This added feature is a practical 
necessity for most alignment operations 
and is complete except for the marker 
source. For precise measurements use a 
crystal oscillator to provide the marker 
signal; otherwise, an ordinary rf generator 
is quite adequate. 
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Transistor Q1 blanks the output dur¬ 
ing the retrace period and emitter- 
follower Q2 buffers the output from the 
vco. The output amplitude across a 50- 
ohm load is about 1.0 volt p-p maximum. 

ramp generator 

The improvements of which I spoke 
concerning an earlier design were made 


When the output of U1A goes positive, 
the flip-flop consisting of Q3 and Q4 
changes state so that Q3 turns on and 
Q4 turns off. The collector of Q4 is now 
positive and this voltage is fed back to Q2 
via the voltage-follower U2A. When Q2 
turns on, it rapidly discharges Ct. 

Comparator U2B senses zero and will 
flip when the voltage across Cl goes 



fig. 2. Ramp generator schematic. R1, R2 and R3 are Beckman 89PR100K 15-turn trimmers. All 
diodes are 1IM914 or equivalent. Switch SI is the mode switch. Components marked with an asterisk 
may be omitted as they are not required in this application. 


mainly in the ramp generator circuit. This 
ramp generator is now my standard cir¬ 
cuit for use in various types of sweeping 
instruments and is complete on its own 
PC board for that reason. A schematic of 
the ramp generator is shown in fig. 2. 

A linear ramp is generated across 
capacitor Cl as it is charged by the 
constant-current source, Q1. This wave¬ 
form, buffered by voltage-follower U1B, 
appears at the inputs to comparators U1A 
and U2B. U1A senses the positive peak 
and will flip when the level reaches a 
value just above that of zener diode CR3. 


slightly below ground. This can happen 
since the emitter of Q2 is slightly nega¬ 
tive. The output from U2B triggers the 
flip-flop which shuts off Q2 and allows 
Cl to start charging again as the cycle 
repeats. 

If it is desired to trigger the ramp 
generator rather than have it free-running, 
a positive-going external pulse may be 
applied to the base of Q4 instead of the 
output from U2B. This is shown in the 
drawing and provided for on the PC 
board. If this feature is not to be in¬ 
cluded, the unnecessary components may 
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be omitted and a jumper installed from 
the base of Q4 to the output network of 
U2B. 

In order to generate a voltage ramp 
whose end points can be set to any 
desired level, a positive-going ramp and a 
negative-going ramp are added together in 
a summing amplifier. As the amplitudes 
of the two input ramps are varied, the 


generate the resultant ramp applied to the 
vco. 

This circuit also provides two different 
blanking pulses. The one present at the 
output of U2A is a ground-based pulse 
which goes positive during the capacitor 
discharge period and is used for retrace 
blanking. The second blanking pulse is 
positive during the sweep period and goes 


C.TO—* 


fig. 3. Power supply schematic. Transistors Q1 and Q2 should be silicon types with at least a 2-watt 
rating. U1 and U2 are 741 op-amps in TOS cans; remove pins 1,5 and 8. U3 is a Motorola MFC6030. 
Trimmers R1, R2 and R3 are 1-turn vertical-mounting units such as the Wescom RV301. The 10k 
Beckman pot may be omitted as it is not needed in this application. 



output will assume the desired character¬ 
istics. A more detailed explanation is 
given in my previous article and will not 
be repeated here. 

The output from U1B is the basic 
positive-going ramp which is used as both 
the stop signal and the horizontal sweep 
for the scope. It is also applied to the 
input of amplifier U3A which inverts it 
and provides the negative-going ramp 
required for the start signal. Controlled 
amounts of these two waveforms are 
applied to summing amplifier U3B to 


negative for the discharge portion of the 
cycle. This latter pulse is not used here 
and, once again, the unnecessary parts 
may be omitted from the board assembly. 

One possible innovation which may be 
of interest was incorporated into the 
original unit. By means of appropriate 
switching, a dc control voltage may be 
applied to the vco in place of the ramp 
and is varied in amplitude by means of 
the start pot. This allows CW operation of 
the generator much as any other rf 
source. 
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Although not provided here, the out¬ 
put could also be fm modulated by 
capacitance coupling an audio signal into 
the vco in place of the ramp. At the same 
time, CW tuning could be maintained to 
allow adjusting to any desired center 
frequency. 


boards used in the original instrument. 
The vco board was laid out to accommo¬ 
date a film-dielectric variable capacitor 
having three gangs, 330-pF each. With all 
sections in parallel, this unit provides a 
range of 20 to 990 pF. 

Since it is unlikely that prospective 



fig. 4. Component side of the vco board. Remove pins 10, 11 and 12 from the 1C. Wide copper 
border on the left side is the common bus and should be grounded. 


power supply 

The power supply must furnish ±15.0 
volts and +6.0 volts. Current require¬ 
ments are quite moderate and no power 
transistors are needed in the regulators. 
Fig. 3 is a schematic for the supply I 
used. It is assembled on a PC board and is 
another of my standardized circuits. 

A tracking regulator is used in the 
±15-volt section utilizing a pair of op- 
amps. Trimmer R1 will vary the voltage 
of both supplies simultaneously and trim¬ 
mer R2 will vary only the +15-volt 
supply. Trimmer R2 is used to balance 
the two voltages and R1 is used to set the 
output level. The 6-volt section has its 
own regulator and trimmer. 

Short-circuit protection is provided for 
all supplies. The 15-turn trimmer is not 
needed for the i-f sweep generator and 
may be omitted. 

construction 

Printed-circuit artwork and parts loca¬ 
tion drawings are shown for all three 


builders will be able to find any of these 
variables (Mitsumi PVC-3R), I suggest 
using fixed capacitors and a range selector 
switch. Approximate values for a three- 
band assembly would be 820, 150 and 20 
pF to cover the range from 100 kHz to 
15 MHz. The use of compression trim¬ 
mers is recommended for ease of align¬ 
ment. The board can be fastened directly 
to the rear of the bandswitch in the space 
allocated for the variable capacitor. 



The power supply (left), the vco (center) and 
the ramp generator (right) printed-circuit as¬ 
semblies before installation. 
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If you decide to use a substitute 
variable capacitor and mount it external 
to the board, don't forget to insulate it 
from ground! This capacitor is internally 
connected to two emitters in a balanced 
circuit and neither end can be grounded. 

All external connections to the PC 


means of R2 and then set the level to 
15.0 volts by adjusting R1. 

The low voltage supply should be set 
to around 5.5 volts to start with as this 
may be adequate with some devices. 

You may have wondered about the 
4.7k resistors from the bottom end of 



fig. 5. Component side of the ramp-generator board. The copper border is the common bus and 
should be grounded. If external triggering is not used, jumper points A and B on the board. 


boards are made by wire leads connected 
to the appropriate pads provided on the 
boards. There is one exception to this on 
the vco board. The 100-pF capacitor 
which couples the marker signal to the 
mixer, 03, is itself used to complete the 
connection between the board and the 
front-panel connector. 

The photos show the three PC assem¬ 
blies before installation as well as overall 
views of the interior and exterior of the 
completed unit. The cabinet is a Ten-Tec 
MW-12 which I happened to have on 
hand, but it is really larger than needed. 

alignment 

The power supply voltages should be 
set to the proper levels before anything 
else. Balance the two 15-volt supplies by 


each control pot to ground. These re¬ 
sistors overcome a 2-volt threshold in the 
vco control voltage response characteris¬ 
tic. Practically no frequency change oc¬ 
curs for the first 2 volts and a rather 
weird sweep would result if control was 
started from ground level. 

When you are ready to start, set the 
mode switch to CW and the output 
frequency at the low end. With a scope or 
counter check the output frequency with 
the start/cw control at both minimum 
and maximum. If the tuning ratio is 5.5 
to 1 or better, stop right there. If not, 
increase the supply voltage to around 5.8 
volts and recheck to see if the ratio has 
increased. There will be a shift in output 
frequency due to the voltage change, but 
for now you are only interested in the 
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actual range afforded by the control 
voltage. Set the supply level for the best 
ratio but do not exceed 6.0 volts. 

Once this phase is complete, return the 
start/cw control to minimum and proceed 
with marking the "base frequencies" on 
the panel. If you used trimmer capacitors 
and a bandswitch, now is the time to set 
them to the desired frequencies. These 


the sweep time control to minimum 
resistance. Connect the scope probe to 
the top end of the stop pot. You should 
see a positive-going ramp of 6.0 volts 
amplitude and about 15 milliseconds 
duration with its base line at zero volts. 

Switch the scope probe over to the 
high end of the start/cw control and 
observe a negative-going ramp. If all you 



Interior view of the completed l-f sweep generator. The printed-circuit boards are mounted on 
metal spacers. 


changes will not alter the tuning ratio 
afforded by the control voltage. In the 
case of a variable capacitor, mark appro¬ 
priate spots on the dial to suit your 
convenience. 

Next, the start/cw control should be 
marked off at points corresponding to 
multipliers of the base frequencies. These 
may be X2, X3 or whatever is suitable. 
Transfer these same points to the stop 
control and oscillator alignment is com¬ 
plete. 

The adjustment proceedure for the 
ramp generator is next and will require 
the use of a dc oscilloscope. First, set the 
three 15-turn trimmers to mid-range, 
switch the mode switch to swept and turn 


see is a straight line, then it's likely the 
op-amp is latched up due to excess offset 
voltage. If the display is negative, start 
turning trimmer R1 in a counter-clock¬ 
wise direction and reverse if the display is 
positive. 

Once the ramp comes into view, adjust 
R1 so that the base line of the ramp is 
exactly zero. Next adjust R2 so that the 
amplitude of this ramp is the same as the 
first. You may have to readjust R1 since 
there is some interaction between these 
two trimmers. As soon as the two voltage 
ramps are set, connect the probe to a 
point on the mode switch where you can 
pick up the output ramp. 

Turn the start/cw control to minimum 
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and the stop control to maximum. The 
result should be a positive-going ramp 
starting at approximately 2.0 volts and 
peaking at 6.0 volts. For tracking, adjust 
R3 so that the ramp peaks at the same 
voltage level as the maximum CW control 
voltage. 

Turn the start/cw control towards 
maximum and observe the base line rising 


constructed from all new parts, should 
cost only about fifty dollars. 

Some portions of this device may be 
of interest even if the entire system is 
not. As I pointed out above, I have 
standardized the ramp generator and 
power supply for interchangeable use in 
several other designs. Incidentally, I 
normally use the full ramp capability of 



fig. 6. Component tide of the power supply board. The copper border is the common bus and 
should be grounded. 


until, at maximum, there is a straight-line 
display. If any tilt still remains, it is due 
to summing error and may be corrected 
by readjusting R2 until the line straight¬ 
ens out. 

Check for blanking pulses at the prop¬ 
er point on the mode switch and for the 
horizontal output ramp at the width 
control. Turn the sweep time control to 
maximum resistance. The sweep period 
should increase from the original 15 
milliseconds to 5 or 6 seconds. That 
completes set-up and checkout of the 
ramp generator. 

conclusion 

Instruments such as the one I've de¬ 
scribed here can be extremely useful to 
the homebrew enthusiast and, even if 


12 volts in other applications and use a 
12-volt zener for CR3. To maintain ap¬ 
proximately the same sweep time range, a 
2.2-pF capacitor is used at Cl. 

If anyone is interested in exchanging 
ideas regarding sweeping-type instru¬ 
ments, I would be pleased to hear from 
you. I will also try to help anyone having 
trouble locating any of the components 
or in duplicating the PC boards. 


reference 

1. Ray Megirian, K4DHC, "Lab Type IF/RF 
Sweep Generator Using ICs," 73 Magazine, 
November, 1972, page 226. 
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High-performance 
rf speech processor 
for ssb 
offers 7 to 9 dB 
increase in 
effective audio output 
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Speech processing to improve communi¬ 
cation capabilities has been discussed and 
developed for many years, and it covers 
both audio and radio frequency spec- 
trums. Although audio clippers are simple 
to build and show effectiveness, they 
usually sound lousy. And, theoretically, 
they should. 

Clipping produces square waves which 
are rich in harmonics. Thus, a 400-Hz 
tone includes 800 Hz, 1200 Hz, 1600 Hz, 
etc., up to the limit of the audio filter 
passband. Audio frequencies which do 
not produce harmonics in the audio 
passband, assuming a 3-kHz cutoff, are 
1500 Hz and higher. The multiple audio 
harmonics produce the distortion in an 
audio-type clipper and give the high- 
pitched, tinny quality usually character¬ 
istic of such a device. 

If the speech processor is used proper¬ 
ly so that the transmitter presents a 
normal bandwidth signal, and if it truly 
enhances the communication capabilities 
of the station, it means little that your 
voice is high pitched and not recognizable 
to your friends - you are trying to 
improve your "get-through" ability. 

However, some processors sound like 
"a one-man pile-up" and do little to 
improve communication effectiveness. An 
audio clipper I used improved my ability 
to get through the noise when signals 
were weak, but it sounded lousy. Studies 
and analyses indicate that processing at 
an rf level is the best way to go. During 
the 1972 ARRL DX Contest, a Comdel 
Speech Processor, which is based on rf 


18 Q3 September 1973 



clipping, was borrowed from W2JKN. Its 
effectiveness proved superior to the audio 
clipper, and, in addition, voice quality 
was almost as good as the output from 
my un-processed SB 100 ssb transmitter. 

A number of articles have been written 
on the subject of rf clippers. The simple 
fact that sells me is that the filter 
following the rf clipper attenuates all 
harmonics of the carrier. If proper design 
precautions have been taken to build a 
high-fidelity audio system, the final de¬ 
tected audio signal should be good. 


all harmonics of the fundamental fre¬ 
quency and restores the modulation en¬ 
velope to its fundamental characteristics. 

The product detector, which uses the 
same local oscillator as the balanced 
modulator, produces the processed audio. 
A lowpass audio filter provides desired 
audio shaping of the signal to the trans¬ 
mitter microphone input. Two sideband 
filters are required for proper rf pro¬ 
cessing - the second filter is the one 
already existing in the station ssb trans¬ 
mitter. 



TO XUTR 

AUDIO 

INPUT 


fig. 1. Block diagram of the rf speech processor. 


My first attempt at rf clipping was in 
the intermediate frequency stages of the 
SB100, but it was unsuccessful. It's also 
awkward to modify a finished piece of 
equipment. The project lay dormant until 
my experience with the Comdel unit 
— then I had to have my own. 

An rf clipper with audio in and audio 
out permits the construction of a black 
box which is put between the micro¬ 
phone and the audio input of the trans¬ 
mitter. It is actually a complete ssb 
transmitter-receiver, but its output is 
powerful (fig. 1). 

operation 

The audio amplifier amplifies the 
microphone signal to a level suitable to 
drive the balanced modulator. The 
balanced modulator, excited by a local 
oscillator, produces a double sideband 
signal with su ppressed carrier. The ssb 
filter eliminates one of the sidebands, and 
the limiter provides the necessary gain to 
produce limiting or clipping at the carrier 
frequency. The bandpass filter attenuates 


The nice part of the device shown in 
fig. 1 is that it can be built without 
disturbing the station transmitter. For all 
practical purposes each stage can be 
tested as you go along. However, you 
must build the stages in the following 
order to permit "as you go" testing: 
power supply, audio amplifier, balanced 
modulator and local oscillator, sideband 
filter, limiter and passband filter, product 
detector and, finally, the lowpass filter 
(see fig. 2). When built in this sequence, 
each item can be tested and certified as 
being correct before proceeding further. 
With this approach I was surprised at how 
little "fooling around" was required to 
make the device work properly when I 
connected it to my transmitter. 

Many of us, including myself, get 
overwhelmed with the rapid strides in 
electronics these days, and we approach 
some of the new microcircuits with 
doubts in our minds, because it isn't a 
vacuum tube. I've taken a stand, however, 
that no more vacuum tubes will be used 
in any of my new equipment. Further- 
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schematic of the processor is shown in 
fig. 2. 

power supply 

The processor circuitry requires both 
positive and a negative 12-volt supply. 
The negative 12 volts were required for 
the 709 audio amplifier; all other circuits 
require +12 volts only. To keep it simple, 
a transformer with a 24-volt center- 
tapped secondary was connected to a 
bridge rectifier and the center tap used as 
ground (see fig. 3). 

To keep the output voltage within 
bounds, a 12-volt zener diode was used in 
each polarity leg. The selection of the 
series zener resistors was an experimental 
one, because the current requirements of 
the ICs were unknown at the time I built 
the power supply. Once the - 12-volt load 
was established, it remained constant 
because the 709 1C was the only load. 
However, as additional loads were placed 
on the +12-volt line, the output level 
dropped below 12 volts because of the 
drop across the series zener resistor. The 
value of that resistor was then lowered to 
permit the zener diode to regulate the 
output voltage. The ripple on the positive 
voltage is higher than the negative output, 
and a larger filtering capacitor is used. 

audio amplifier 

The design philosophy of the audio 


fig. 2. Circuit for the rf speech processor makes 
maximum use of integrated circuits. Power 
supply is shown in fig. 3. 


more, if I can find a multifunction 
microcircuit to do the job, I will elimi¬ 
nate the transistors as well. Of course, 
this requires a lot of faith in the micro- 
circuit application engineers. In building 
an rf speech processor the manufacturer's 
designs were followed by me explicitly, 
and the thing works great. A complete 


Station console used at W2MB. 
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oscillator was to obtain as flat a frequen¬ 
cy response and low distortion as 
possible, relying on the sideband filter to 
provide the desired audio response. Just 
any old 1C op-amp is not suitable as some 
of them have poor frequency response. 
The 709 was used because it has good 
response and is readily available. The 
circuit, as shown, is flat, within 2 dB, 
from 30 Hz to at least 10 kHz, with a 
gain of about 200. Maximum undistorted 
output is 7.5 volts. 

The potentiometer, R5, is used for 
setting the clipping level, whereas poten¬ 
tiometer R6 is used to set a maximum 
permissible level to the balanced modu¬ 
lator. An rf suppression network, con¬ 
sisting of C3, R3 and C5, was included to 
minimize rf feedback problems. However, 
it was not entirely effective as will be 
discussed later. 

local oscillator 

The choice of the carrier frequency is 
your own. I had two crystal filters on 
hand; the original SB100 filter, 3.395 


MHz, removed from the rig when I 
installed the Heath 400-Hz filter, and a 
Hermes model 2215KZ filter, centered on 
2.215 MHz. The Heath filter has a nomi¬ 
nal shape factor of 2.1 while the shape 
factor of the Hermes is 3.5. Since the 2.1 
shape factor may be needed on some 
other, more critical, project, the Hermes 
filter was used in the speech processor. It 
makes little difference what frequency 
your filter is as long as it is not too high. 
The limiter stage should have as large a 
spectrum above its operating frequency as 

table 1. Voltage readings at the pins of the 
[IA796 balanced modulator. 

pin dc reading 

number (volts) 

1 3.6 

2 2.9 

3 2.9 

4 3,6 

5 1,2 

6 8.7 

7 6,8 

8 6.8 

9 8,7 

10 0 
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possible to permit it to generate the many 
harmonics that result in effective clipping 
action. Thus, the lower the better seems 
appropriate. 

The Comdel speech processor uses an 
oscillator frequency below 500 kHz, 


balanced-modulator circuit I used was 
described in an industrial electronics mag¬ 
azine, EDN/EEE. 1 The local-oscillator 
signal is recommended as being 60 mV. 
Adjustment of the local-oscillator signal is 
accomplished by varying R14 and R15 to 



fig. 3. Power supply for the rf speech processor. For dropping resistor R1, start with 470 ohms (2 
watts) and add 390-ohm resistors in parallel as more stages are added to the processor (see text). 


which permits the use of an LC sideband 
filter. Some readers may wish to explore 
that area. However, since I had the crystal 
filter on hand I used it. 

I used a crystal oscillator of conven¬ 
tional design, but the use of a trimmer at 
C14 is essential to properly align the 
crystal frequency in the crystal filter pass- 
band. A total variation of about 1 kHz 
was possible with the trimmer shown in 
fig. 2. The oscillator has an output at the 
collector of 2.4 volts. 

balanced modulator 

A number of articles have been written 
using the Motorola MCI5966 balanced 
modulator.* The 1C I actually used, 
however, was the equivalent Fairchild 
/1A796, because of its availability. The 


table 2. Oc operating voltages of the MCt 350P 
1C under quiescent conditions. 

pin dc reading 

number (volts) 

1 9.0 

2 12.3 

3 0 

4 4.0 

5 4.2 

6 4.0 

7 0 

8 9.0 


prevent excessive loading of the oscillator 
while, at the same time, keeping R15 as 
low as possible; 50 ohms is recommend¬ 
ed. It was a compromise, therefore, to 
end up with a local oscillator input of 85 
to 90 mV with R15 at 120 ohms. 

A dc check was run using three differ¬ 
ent juA796 ICs and they all have the same 
readings as shown in table 1. Measure¬ 
ments were made with a Heath Model 
V-7A-volt ohmmeter. 

The recommended modulating signal 
voltage is 300 mV and R6 is used to set 
the proper level. The setting of R6 
depends upon the microphone being 
used, and it is necessary to experimental¬ 
ly determine the microphone output. 
Then, with an audio signal input at the 
maximum expected level and with R5 at 
one-half range, R6 is adjusted to produce 
a /UA796 pin 1 level of 300 mV. Output 
at pin 6 with C18-L1/ peaked is about 
200 mV. 

The null balancing potentiometer R9 
with zero audio signal is adjusted to 
produce minimum output voltage. The 
best I could obtain was 30-dB attenua¬ 
tion. 

•The National LM596, Signetics NE596 and 
Fairchild ^(A796 are equivalents. 
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sideband filter 

After the sideband filter is wired in, 
and output is obtained from it, the 
frequency of the local oscillator must be 
adjusted for the desired passband. The 
setup shown in fig. 4 is useful. 


typical power gain of 48 dB at 58 MHz 
and was put to work in a circuit recom¬ 
mended in the Circuit Specialists cat¬ 
alogue. 

The device has one feature which I 
first felt to be a disadvantage — it requires 


fig. 4. Test letup for setting 
the frequency of the local 
oscillator for the desired audio 
passband. Meters Ml, M2 and 
M3 are voltmeters. 



The voltmeter, M2, is not really neces¬ 
sary, but it provides information on the 
response of the audio stage. A frequency 
response curve from about 50 Hz to 4000 
Hz should be run and plotted in dB vs 
frequency. The local oscillator capacitor, 
C14, should be adjusted to move the 
audio passband up or down, depending 
on the initial frequency plot. My initial 
attempt put the lower frequency roll-off 
at 600 Hz; this is much too high. Since 
my voice is normally high pitched, the 
oscillator frequency was adjusted so that 
the 6-dB down points occurred at 200 Hz 
and 2700 Hz. 

limiter 

I originally decided to use a n A709 1C 
op-amp for the limiting stage. However, 
after considerable attempts at high-fre¬ 
quency compensation with poor results, 
the idea was abandoned. The use of the 
juA709 op-amp was carried through, how¬ 
ever, until the complete processor was 
finished and put on the air. It sounded 
raucous and was quickly removed. 

An LM373 was tried as a combination 
clipper-filter-product detector stage, but 
it was also unsuccessful. The LM373 
would be ideal if the input to the product 
detector was available for monitoring or 
filtering. 

Finally, a limiter using an MC1350P 
was built. The MC1350 is a $1.15 item 
designated as an i-f amplifier. It has a 


a center-tapped primary for the output 
transformer. I felt it was desirable, for 
simplicity, to use a single-parallel tuned 
circuit for the passband filter as was done 
on the output of the balanced modulator. 
However, the MCI350 output require¬ 
ment made it necessary to use a double- 
tuned transformer with much superior 
passband characteristics. The output from 
the filter is an exceptionally good sine 
wave, even at maximum limiting, indi¬ 
cating excellent harmonic attenuation. A 
conventional shielded, slug-tuned coil 
form was originally used but was replaced 
by a small toroid for physical size reasons 
only. 

Tuning of the primary and secondary 
of the toroid coil is accomplished with 
trimmer capacitors. As oscillation occur¬ 
red with the secondary open; a 1.3k ohm 
resistor across the secondary stopped the 
oscillation. Maximum voltage across the 

table 3. Dc operating levels of the /1A796 
product detector under quiescent conditions, 
pin dc reading 

number (volts) 

1 3.8 

2 3.0 

3 3.0 

4 3.8 

5 1.3 

6 9.0 

7 7.2 

8 7.2 

9 9.0 

10 0 
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secondary is 2.4 volts. Limiting of this 
stage occurs at 80-mV audio voltage into 
the balanced modulator, but no dis¬ 
tortion appears across the secondary 
winding of the transformer at 800-mV 
input to the balanced modulator. Table 2 
indicates the dc voltages to be expected 
under quiescent conditions. 



Speech processor Is built on a section of 
perforated board. Crystal filter Is In upper 
left-hand corner with MCI350 limiter to the 
right. MCI 596 product detector Is In upper 
right, lust above crystal-controlled local oscil¬ 
lator. MCI596 balanced modulator is In lower 
right-hand corner. 

product detector 

A pA796 1C is also used as a product 
detector to convert the rf signal back to 
audio. Again, the recommendations of 
the application engineers were followed 
and the circuit worked fine. Table 3 
indicates the dc voltages to be expected 
under normal quiescent conditions. 

The designers' recommendations re¬ 
garding ssb level to the product detector 
are to use up to 100 mV rms. Since the 
output from the limiter stage was ex¬ 
cessive the resistive loading on the 
secondary of the rf transformer was made 
into a voltage divider to supply a maxi¬ 
mum of 100 mV to the pA796. The 
carrier level was set at about 180 mV by 
means of the voltage divider feeding pin 8 
of the 1C. 

lowpass filter 

The lowpass filter eliminates all re¬ 


maining rf energy and provides a little 
audio shaping. I used a 0.015-pF output 
capacitor to provide better balance be¬ 
tween my normally high-pitched voice 
and the permissible frequency response of 
the system. The output potentiometer, 
R42, was adjusted so that the processor 
output voltage was the same as that 
delivered by the microphone directly. 
Thus, I can switch from normal to pro¬ 
cessor with no adjustment to the trans¬ 
mitter microphone gain control. 

dummy load tests 

Tests with the SB100 ssb exciter into a 
dummy load indicated that the audio 
with the new processor in the line sound¬ 
ed much like the un processed SB 100 
signal, with one difference — the audio 
was very loud and full. To see what was 
happening, different limiting values were 
cranked in and measurements recorded 
from the SB 100. The results are shown in 
table 4. 

How was the dB limiting cranked in? 
W2LL and I discussed the meaning of "a 
given dB of limiting," and made the 
following conclusions. First, increase the 
audio input signal until limiting of the 
output occurs, call it A. Then, the ratio 
of a further increase in input audio to the 
A input signal, call it B, expressed in dB is 
the amount of limiting in dB. 

This was done by measuring the audio 
voltage at pin 1 of the balanced modu- 



Speech processor circuit board is mounted in an 
old portable receiver chassis (speaker on left is 
not used). 
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lator, while monitoring the audio level at 
the output of the processor. With an 
input signal equal to maximum mike 
level, increase R5 from zero output until 
a limiting output is obtained at the 
processor output. Just juggling R5 while 
watching the output meter will give 
a suitable answer. Call this measured 
input voltage to the balanced modulator 
A. If you double the A voltage by 
increasing R5 you have produced 6-dB of 
limiting. Of course, the processor output 
does not change. 

If you increase the A voltage ten 
times, you have 20 dB of limiting or 
clipping. That is the way I did it and, 
having read no other description else¬ 
where, the procedure is assumed to be 
correct. 

The tests of table 4 were accomplished 
by talking into the microphone and 
noting the peak of the two meter indica¬ 
tions; plate current and relative power. It 
was necessary to use a repeatable sound, 
and the word "three" was found to be 
the best of the usual "one, two, three, 
four, hello test," variety. The audio gain 
of the transmitter was adjusted so that 
grid current of the output stage would 
barely flicker. The adjustment was tricky 
with the microphone alone, but, with the 
processor, there was no problem. Once 
limiting occurs, no additional grid drive is 
experienced, regardless of how loud you 
talk. However, the test showed that in¬ 
creased limiting did produce higher plate 
currents and relative outputs. 

on the air tests 

W2KXD, who is my strongest critic in 
the speech processing area, said that my 
signal was 1000 times better (whatever 
that means) than my audio clippers or my 

table 4. Performance of the speech processor 
with different limiting levels. 


limiting 

plate 

cu rrent 

relative 

(dB) 

<mA) 

power 

none 

too 

4.0 

8 

140 

5.5 

14 

160 

6.5 

17.5 

170 

7.5 


earlier test with the 709 limiter and was 
acceptable for on-the-air use. Brief tests 
were made on 75 meters and without the 
processor my signal was S9 +29 to +34 
dB. With the speech processor in the line 
my signal was S9 +38 to +41 dB. This is 
an improvement of 7 to 9 dB in signal 
strength. 



fig. 5. Filtering added to the power supply leads 
to prevent rf feedback within the speech 
processor. 

Next, I went to 20 meters and got into 
a pileup for a UK2. He came back to me 
and we exchanged reports and names; 
before we could sign a UK3 called me so 
we moved up 5 kHz and talked for 
awhile. 

Then I went to 15 meters and calamity 
hit — rf feedback galore. Ten meters and 
even 40 gave me problems. The processor 
was in a metal box, the power supply was 
in an external metal box and the inter¬ 
connecting wires were plain hookup wire. 
The solution was to put a 2.5-mH rf 
choke between a feedthrough on the 
processor box and a 0.1-juF ceramic cap¬ 
acitor to ground for the +12 and -12 volt 
lines and the ground lead as shown in fig. 
5. This completely cured the rf feedback. 
The microphone input cable and the 
cable from the processor are shielded. 

ham radio 
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coax dehumidifier 


Here's a drier 
for hard-line coax 
that uses no motors, 
no pumps, 
no electricity, 
no gas, and 
practically no money 
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It looks like RG-8/U coax is on the way 
out, and not a day too soon. Repeater 
operators, meteor chasers, aurora gazers, 
moonbouncers, microwave nuts, and even 
dc-band DXers are making more use of 
low-loss lines which use metal-tube outer 
conductors in place of that old braid. 

There are two kinds of hard-lines in 
general use. In one type the cable is filled 
with foamed insulating material, which 
excludes air and moisture, and supports 
the inner conductor. In the second type, 
usually called "air dielectric" the inner 
conductor is supported by a minimum of 
insulating material, the rest of the space 
being filled with dry air or gas. This is the 
kind which has the lowest losses at all 
frequencies. 

The big problem with air-dielectric 
cable is how to keep it dry inside. 
Commercial installations use tanks of dry 
nitrogen or other gas under pressure, air 
pumps equipped with dessicators, or 
mechanical dehumidifiers, and sometimes 
even include heaters for drying the des¬ 
sicant. Most such installations cost be¬ 
tween $100 and $1000; amateurs need a 
more simple and economical solution to 
the problem. 

The cable I use at K4RJ (and formerly 
at W3GKP) is a 40-foot length of 1-5/8- 
inch Styroflex. The input to the cable is 
about 275 watts at 2304 MHz. The power 
is monitored with a directional coupler 
which gives a full-scale reflected-power 
reading (and automatic transmitter 
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switch-off) at approximately 1.2:1 stand¬ 
ing wave ratio. The loss in the line is 
about 2 watts per linear foot. 

observations 

Four years of operating produced the 
following observations: 

1. If the cable is sealed at both ends while 
filled with ordinary air containing some 
moisture, the swr is excessive. If a tuner is 


inserted to lower the swr seen by the 
transmitter, the swr readings become un¬ 
stable at full power. Each adjustment of 
the tuner to lower the swr results in 
another shift in impedance, the condition 
continuing for several hours, possibly 
without end. It seems that the power 
dissipated in the line is moving the 
moisture around from one place to an¬ 
other. 






fig. 1. Construction details of the low-cost 
hard-line dehumidifier. See table 1 for complete 
list of parts. 


2. Under the above conditions, increasing 
the line pressure by adding air (dry or 
ordinary) produces a rapid and substan¬ 
tial shift in swr. 

3. If the cable is opened to the atmos¬ 
phere at one end, initial swr readings will 
be unstable, but in about 30 minutes the 
readings stabilize. Apparently, the dissipa¬ 
ted power has forced the moisture out of 
the cable. If the cable is left unsealed the 
whole job must be repeated the next day. 
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4. Opening the cable at both ends and 
flushing it with dry air (air from a small 
compressor pumped through a can of 
dessicant and into the cable) will result in 
stable readings. However, this air flushing 
takes longer than the rf flushing described 
in 3 above. 

5. If one end of the cable is sealed, and 
the other end is attached by a short 
length of tubing to a closed can of 
dessicant, the cable can be flushed by rf 
in about 30 minutes, as in 3. Thereafter, 
the swr will remain low for a week with 
no further operation of the transmitter. 

objectives 

The objectives for a home-made drying 
system would be to keep the line under a 
slight positive pressure (to insure there is 
no leakage from outside in), and should 
include a pressure indicator and an over¬ 
pressure release. It should also include a 
drying agent and a humidity indicator. 

Maintenance, if required, should be 
simple and easy. Periodic operation of 
any of the apparatus should not be 
needed. Furthermore, the drying system 
should be safe, and both initial cost and 
operating expense should be minimized. 

My system meets these objectives. One 
end of the cable is sealed; the other end is 
connected by tubing to a container of 
dessicant. Normal changes in temperature 
cause the cable to "breathe" through the 
dessicant. Air "exhaled" by the cable 
passes into an ordinary balloon, which 
serves as a constant-pressure variable- 
volume indicator, and safety valve. The 
dessicant is held in a glass container, 
through which the humidity indicator can 
be seen clearly. 

construction 

All the parts for the dehumidifier are 
shown in fig. 1 and described in table 1. 
First, punch, drill or ream two holes in 
the dome lid to pass the 3/16-inch brass 
tubing and 1/2-inch copper pipe with a 
snug fit. Tin the edges of the holes with 
solder, insert the two pieces of tubing. 


leaving about a third of the length on the 
lower side of the lid, and solder them in 
place. Be careful when soldering not to 
damage the rubber seal around the edge 
of the lid. 

Now, attach the clear plastic tubing to 
the 3/16-inch brass tubing, and assemble 
the lid to the Mason jar with the retaining 
ring. Submerge the jar in water, and while 
holding your thumb over the open end of 

table 1. Parts list for the coax dehumidifier. 

1. 1 quart Mason jar 

2. 1 Dome lid for Mason jar 

3. 1 retaining ring for holding Dome 
lid on Jar 

4. 1 / 2 ” copper pipe, 3” long 

5. 3/16" OD brass tubing, 3” long 

6. 3/16” ID (5/16” OD) clear plastic 
tubing, length to reach from de- 
humidifier to coaxial cable 

7. pipe cleaner 

8. 3/16” ID (5/16” OD) clear plastic 
tubing, length to reach bottom of 
jar 

9. 2" square nylon stocking material 
or fine net 

10. 4" string 

11. 1 pint silica gel dessicant 

12. Blue-Spot humidity Indicator 

13. rubber balloon, size and color 
optional 

14. 8" length plastic Insulating tape 

15. 5/8" stainless hose clamp 

16. 3/16” OD brass tubing, 2” long 

the copper pipe, blow into the free end of 
the plastic tubing and look for air bub¬ 
bles. If it leaks, re-solder the joints. If it's 
airtight, separate all the parts and dry 
them thoroughly. 

Wrap the fine net (an old nylon 
stocking works fine) over one end of the 
short section of clear plastic tubing (part 
8 in fig. 1) and tie it in place with the 
piece of string. Push the other end of the 
plastic tubing over the lower end of the 
3/16-inch brass tubing which is soldered 
to the jar lid. 

If the silica gel has been exposed to 
the air, dry it according to the instruc- 
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tions on the container (or spread it on a 
flat pan and bake it in an oven at 250° F 
for five hours). When the dessicant is com¬ 
pletely dry, place the Blue-Spot humidity 
indicator inside the Mason jar so the spots 
are visible from the outside and pour the 
silica gel into the jar. Reassemble the lid 
and retainer ring on the jar and work the 
plastic tubing down through the silica gel 
until it's near the bottom of the jar. 

Place the rubber balloon over the top 
of the 1/2-inch copper tubing, wrap it 
tightly with the plastic insulating tape, 
and secure it with the 5/8-inch hose 
clamp. Slip one end of the long section of 
plastic tubing (part 6, fig. 1) over the end 
of the 3/16-inch brass tubing. Place the 
pipe cleaner (a secondary dirt filter) in 
the free end of the plastic tubing. 

Arrange the air fitting on the coaxial 
line to receive the free end of the plastic 
tubing. If necessary, drill or ream the air 
fitting to accept a 2-inch length of 3/16- 
inch brass tubing (part 16) and s older the 
tubing to the coaxial line. The plastic 
tubing can be attached to this brass 
tubing. 

Now, blow into the free end of the 
plastic tubing until the rubber balloon is 
suitably inflated. Quickly push the free 
end of the plastic tubing over the brass 
tubing soldered to the coax line. This 
completes the dehumidifier system. 

Obviously, there is nothing magic 
about the dimensions I used, but a few 
remarks may be in order. The flexible 
plastic tubing should be a snug push fit 
on the brass tubing so that clamps are not 
needed. The shorter the length of the 
tubing to the coaxial line, the better the 
system will work. 

If the balloon is a snug fit on the 
copper tubing, it may be held tight 
enough just by the tape. In one case I 
found the balloon fit only loosely, so the 
hose clamp had to be used. 

If the system is inflated by lung 
power, condensed moisture from the 
breath may be seen inside the plastic 
tubing, especially in cold weather. How¬ 
ever, this will dissipate in a few days. It 


can be avoided by using a tire pump or 
football pump to pressurize the system. 
Initial drying of the air can be accelerated 
by running the line at full power for an 
hour or so. 

Don’t expect the size of the balloon to 
change dramatically unless you have a 
long, fat coaxial line. The actual change 
will depend on the temperature varia¬ 
tions. Black-jacketed line exposed to the 
sun will heat up much more than line 
buried in the earth. 

On a recent trip I described this 
system to several amateurs and one asked, 
"What happens when the balloon 
breaks?'' I thought this was a joke until I 
returned home and found the balloon 
split and deflated (it was an old one). 
This is not a crisis because the cable 
continues to breathe through the dessi¬ 
cant, which traps any moisture which 
might otherwise enter. My system sat 
"open" like this for four days without 
any noticeable change in the dryness of 
the dessicant or the swr of the cable. 

Now that we have gotten rid of that 
RG-8 — what about the PL-259? 

ham radio 



"It started out as a simple listening post. 
But that’s how Arnold Is. . . When he gets 
involved in something, he goes all out.” 
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one-crystal 

frequency-synthesizer 


for two-meter 
fm 


Design aspects of a 
frequency synthesizer 
for receiver 
and transmitter 
frequency control 
on two meters 


Integrated circuits have made it possible 
to build simple frequency synthesizers 
that heretofore had been complex to 
design and construct. As an added bonus, 
7400-series TTL ICs have made even a 
large synthesizer inexpensive. Several 
articles describing synthesizers have ap¬ 
peared, but most of them are designed for 
a specific transmitter or receiver or trans¬ 
ceiver. Modifying them to fit other 
frequency-multiplication and i-f schemes 
has called for a major redesign of the 
circuit. In addition to these problems, 
some frequency synthesizers have an ex¬ 
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tremely long lock-up time, making them 
unusable for transceive operation. 

The heart of a digital synthesizer is the 
phase locked loop (PLL). Basically, the 
PLL is a circuit that compares the phase 
of two input signals and produces a dc 
voltage whose amplitude is relative to the 
difference in phase of the two signals. 
This dc voltage, after filtering, is used to 
change the frequency of a voltage-con- 
trolled oscillator (vco). When the vco 
frequency and phase reach a value equal 
to the reference frequency applied to the 
PLL, the dc voltage stops changing and 
the loop is said to be locked. A basic 
phase-locked loop is shown in fig. 1. 
From this circuit will be developed a 
frequency synthesizer that is flexible and 
can be adapted to almost any transceiver 
presently in use. 

Although this article is not intended as 
a construction article, all of the circuits 
shown have been breadboarded and work. 
A synthesizer using these circuits is now 
under construction. This article is in¬ 
tended primarily to stimulate thought in 
the design of synthesizers in order to 
obtain the best possible circuitry. 

basic phase-locked loop 

Referring to fig. 1, it can be seen that 
the output frequency of the vco and the 
reference frequency must be the same to 
arrive at a locked condition. Although 



fig. 1. Basic phase-locked loop. 
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this is not practical for our purposes, it 
does bring to mind the possibility of 
using the PLL as a stable frequency 
reference by using a conditioned signal 
source. 

Note also that the vco output frequen¬ 
cy will be just as stable as the reference 
frequency input to the PLL. In any 
frequency synthesizer, stability is de¬ 
pendent upon the reference frequency 
and should be given serious thought. 
Since the circuit of fig. 1 is unusable in a 
channelized system, it is expanded to 
include a counter or programmable 
divider, as shown in fig. 2. 

By including the counter in the feed¬ 
back loop, you can now produce N 
number of output frequencies with only 
one reference frequency input. This is 
achieved by programming the counter to 
a)ways have a frequency output equal to 
the reference frequency, regardless of the 
vco output frequency. 

For example, assume the reference is 1 
MHz and the desired output frequency is 
7 MHz. The programmable counter, in 
this case a down-counter, is preloaded 
with the number 7. The counter now 
counts down from 7 to 0 and reloads, and 
the count recycles again. The counter 
produces one output pulse for every 
seven input pulses. This is equal to 1 MHz 
output for 7 MHz input and the loop is 
locked, producing a stable output at 7 
MHz. Lock is achieved by the PLL 
producing a dc output voltage that causes 
the vco to move frequency in the proper 
direction to achieve lock. 

A phase-locked loop system has a basic 
property that must be taken into account 
when designing a frequency-synthesizer 
system. This is the amount of time 
required for the system to lock after a 



fig. 3. Phase-locked loop with an output fre¬ 
quency divider. 


step in frequency. Generally, the lower 
the reference frequency, the longer the 
amount of time required to achieve lock. 
This is due primarily to the time constant 
of the components used to filter the dc 
output voltage. This explains the long 
time constant in some designs where the 
reference frequency is in the order of 
hundreds of hertz. 

In one design the required output 
frequency was approximately 6 MHz for 
the transmitter and the desired channel 



fig. 2. Phase-locked loop using a programmable 
frequency divider. 


spacing, at 144 MHz, was 10 kHz. In this 
design, the 6-MHz signal was divided by 
the counter to produce an output of 
416.666 Hz, which is equal to the refer¬ 
ence. After multiplying the vco output by 
24, these 416.666-Hz steps produced a 
10-kHz change in frequency at 144 MHz. 
Because of the very low reference fre¬ 
quency, lockup time was approximately 3 
seconds. Of course, this is much too long 
to be useful in a transceiver. This design 
also required special switching functions 
to achieve the required divide ratio. 

The frequency synthesizer shown in 
fig. 3 is much the same as fig. 2, but an 
additional frequency divider has been 
added to the output of the vco and the 
reference frequency has been designated 
as 10 kHz. The variable counter is pro¬ 
grammed so that each step in frequency 
produces a 10-kHz change in the vco 
output. This keeps the reference frequen¬ 
cy high enough so it is easy to filter. It 
will also allow the use of easily available 
thumbwheel switches to provide direct 
readout. 

The added divider is used to divide the 
output of the vco by an amount equal to 
the multiplication factor of the trans- 
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mitter. Assume the transmitter multiplies 
the crystal frequency by 12. Assuming a 
vco frequency of 12 MHz, the output is 
divided by 12, resulting in 1 MHz. This 
1-MHz signal is mixed with 11 MHz, 
producing a frequency of 12 MHz. This is 
multiplied by 12 to 144 MHz. 

If it is desired to transmit on 144.010 
MHz, the programmable counter is step¬ 
ped from the original 1200 to 1201. The 
vco frequency is now 12.010 MHz, 
divided by 12 to 1,000.833 Hz, mixed 
with 11 MHz to 12,000.833 Hz and 
multiplied by 12 in the transmitter to 
provide the final output at 144.010 MHz. 

As can be seen from fig. 4, this system 
requires the use of a mixer and another 
crystal oscillator and doesn't provide for 
the receive function. However, a one- 
crystal system will be shown (the one 
crystal oscillator is that of the reference) 
that will provide both the transmit and 
receive frequency control and will be 
suitable for transceiver operation. 

receiver control 

The basic system shown in figs. 3 and 
4 is applicable to any transmitter multi¬ 
plication factor. Normally, the vco fre¬ 
quency should equal that of that original 


transmitter crystal which is being re¬ 
placed by the PLL. This system was 
developed for a General Electric TPL rig. 
Although the TPL originally used 6-MHz 
crystals in the transmitter with a multipli¬ 
cation of 24, 12-MHz crystals seemed to 
work just as well and produced adequate 
deviation. 

However, to include receiver frequen¬ 
cy control in the system requires the 
addition of another frequency divider 
(see fig. 5). The required divide-by-12 
(for the transmitter) is replaced by 
divide-by-3 and divide-by-4 circuits con¬ 
nected in series. This technique provides a 
control frequency for the receiver. Using 
a first receiver i-f of 8.7 MHz, the 
required injection frequency for recep¬ 
tion on 144 MHz is 135.3 MHz. This, 
divided by three (the multiplication fac¬ 
tor in the receiver) is 45.1 MHz. 

In fig. 5 the basic 12-MHz vco fre¬ 
quency is divided by 3, providing an 
output at 4 MHz. This 4-MHz signal is 
mixed with a 41.1-MHz crystal oscillator 
to obtain the 45.1-MHz receiver injection 
frequency. The system of fig. 5 provides 
complete frequency control for both 
transmit and receive with one program¬ 
mable divider and three crystals. How- 
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fig. 4. Phase-locked transmitter frequency-control system providing 10-kHz steps on two meters. 
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ever, it is possible to develop a one-crystal 
system that has the same stability as the 
reference oscillator. The system of fig. 5 
is as stable as the two crystal oscillators 
because their instabilities are additive. 
However, because of some of the odd 
intermediate frequencies in some re¬ 
ceivers, it may be necessary to use this 
technique to avoid a complicated fre¬ 
quency-division system. 

It is important, before proceeding, to 
choose the frequency of the reference 


reference oscillator will produce a fre¬ 
quency error in the output of the vco. 
The drift is a ratio between the divide 
program of the programmable counter 
and the reference error. By measuring the 
reference error, it is possible to predict 
the vco error. The often-used phrase, 
"good enough for ham use," is not good 
enough. Most amateur repeater and 
mobile installations are commercial quali¬ 
ty, and we should strive to keep it that 
way. 



IS MHi 

TRANSMITTER 


fig. 6. Transmit/receive frequency-control system using two phase-locked loops. Output frequency 
stability is equal to that of the reference oscillator. 


oscillator. A 100-kHz crystal will provide 
adequate stability, especially if it's 
mounted in a proportional oven. Remem¬ 
ber that, when choosing a reference oscil¬ 
lator frequency, to a point the higher the 
frequency of the crystal, the better the 
stability. Although it depends on the 
particular crystal and its characteristics, 
normally, if a 1-MHz crystal is used, its 
stability will be better than that of a 
100-kHz crystal. 

The utmost in stability should be 
sought because any frequency error in 
the synthesizer will be multiplied by the 
transmitter and receiver multiplier chains. 
Also, it can be shown that drift in the 


one-crystal phase-lock system 

The one-crystal phase-lock frequency- 
synthesis system in fig. 6 provides com¬ 
plete receiver and transmitter frequency 
control. A 1-MHz reference oscillator has 
been chosen for this circuit with two 
divide-by-10 ICs. This provides outputs at 
10 and 100 kHz. The 10-kHz signal is 
applied to the main synthesizer loop 
(loop 1); the 100-kHz signal is applied to 
a secondary loop (loop 2). The secondary 
loop replaces the added crystal oscillators 
shown in fig. 5. This means that the 
stability of the system is the same as that 
of the 1-MHz reference oscillator. 

To understand the operation of the 
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two loops, start with the transmitter. The 
frequency of vco 1 is 12 MHz followed 
by a frequency division of 12. Loop 2 is 
programmed to 11 MH 2 and applied to a 
mixer along with the output of loop 1. 
The output to the transmitter is 12 MHz. 

In the receive mode vco 2 has a 


(fig. 8) use the same arrangement. In this 
case, however, programming is controlled 
by internal gating and is not brought out 
to the front panel. The counters in loop 2 
are programmed for 137 on receive and 
110 on transmit, corresponding to 13.7 
and 11.0 MHz, respectively, for vco 2. 



fig. 7. Programmable counters used in loop 1 of fig. 6 to divide by 1200 to 1599. 


frequency of 13.7 MHz which is multi¬ 
plied by three to 41.1 MHz. This signal is 
mixed with the 4-MHz output from loop 
1 to provide a receiver injection frequen¬ 
cy at 45.1 MHz. 

As was mentioned previously, this 
system was developed for the GE TPL rig. 
To adapt this frequency synthesis system 
to other frequency ranges, you will have 
to do a bit of pencil pushing, changing 
the basic frequencies and dividing/mixing 
schemes. This system can, however, be 
used as is with a receiver having a 
10.7-MHz first i-f, although it will only 
cover 146 to 148 MHz. 

programmable counters 

The programmable counters used in 
loop 1 of fig. 6 are programmed from 
1200 to 1599, corresponding to a fre¬ 
quency range of 12.000 to 15.990 MHz. 
The 10- and 100-kHz counters in fig. 7 
are programmed with BCD-coded thumb¬ 
wheel switches, providing direct frequen¬ 
cy readout. The MHz counters are pro¬ 
grammed by a rotary switch labeled 144, 
145. 146 and 147 MHz. These four 
frequencies correspond to vco frequencies 
of 12, 13, 14 and 15 MHz. 

The programmable counters in loop 2 


When using these counter ICs remem¬ 
ber that the input programming terminals 
will rise toward the supply voltage if they 
are unused or left open. To preserve the 
noise immunity of the counter, which is 
especially important for mobile opera¬ 
tion, these inputs should not be left 
floating or open; tie them to V cc or 
ground, depending on the requirements 
of the system. 

The control system shown in fig. 9 
uses NAND gate switching and places all 
the counter inputs at the proper level. 
This control system also provides for 
transmit/receiver switching of the synthe¬ 
sizer oscillators for split-frequency oper¬ 
ation. 

The inputs to gates A1 through A4 
and B1 through B4 in the control system 
are connected to V cc through 4700-ohm 
resistors. The output of the BCD thumb¬ 
wheel switches RX-S1, RX-S2, TX-S1 and 
TX-S2 are connected to the inputs of the 
A and B gates as shown in fig. 9. The 
wipers of the switches are connected to 
the C gates. 

The push-to-talk circuit shown is for a 
grounded PTT system. That is, when you 
push the PTT switch to transmit, the PTT 
line is placed at ground. One input of gate 



fig. 8. Programmable counters used In loop 2 of fig. 6 to provide divide by 137 (on receive) or divide 
by 110 (on transmit). 
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Cl is tied to the PTT line (V cc on 
receive); the other Cl input is connected 
to V cc through a 4700-ohm resistor. With 
both inputs high, the out is low, effective¬ 
ly grounding the wiper of the receiver 
thumbwheel switches. 

One input to gate C2 is connected to 


thumbwheel switches are set to read 94. 
Therefore, 1, 2 and 8 of RX-S1 are open 
and 4 is grounded through gate Cl. In 
RX-S2, 2 and 4 are open and 1 and 8 are 
grounded through Cl. With 4 grounded, 
gate A3-A is grounded, making its output 
high. All other A gates have both inputs 


fig. 10. High-stability pro¬ 
portional oven control for 
the reference oscillator 
crystal. Thermistor R-p has 
10k resistance at 25° C. 
Heating element is made 
from wire from an old 
crystal oven (see text). 



the output of Cl and the other input is 
connected to V cc . When the output of Cl 
is low, the output of C2 is high. Since the 
output of gate C2 is connected to the 
wipers of the transmit thumbwheel 
switches, their outputs are high during 
receive, regardless of their setting, and 
have no effect on gates A and B. 

For example, assume you want to 
receive on 146.94 MHz. The receiver 


high, making their outputs low. Program¬ 
mable counter PCI is now programmed 
for 4. Since 1 and 8 of RX-S2 are 
grounded, counter PC2 is programmed 
for 9. 

The remaining counters in loop 1 (PC3 
and PC4) are programmed to 144, 145, 
146 and 147 MHz with a rotary switch 
mounted on the front panel. Gates C3 
and C4 control programmable counters 
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LEO ON 
FRONT PANEL 

fig. 11. Out-of-lock in¬ 
dicator using a 74122 
triggered monostable 
multivibrator which 
cuts off receiver and 
transmitter inputs when 
frequency synthesizer is 
not locked to reference. 
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PC5, PC6 and PC7 in loop 2 and program 
them for 137 on receive and 110 on 
transmit. 

If the PTT applies a positive voltage to 
the system it is necessary to remove the 
4700-ohm resistor at the input to Cl and 
install a 5-volt zener diode from this 
point to ground. It is also necessary to 
reverse the Cl and C2 wiper connections 


The simple proportional oven control 
circuit shown in fig. 10 has good temper¬ 
ature stability. The resistance element, 
R1, should be chosen to draw from 800 
mA to 1 ampere when the oven is full on. 
I used the resistance wire from a 12-volt 
Motorola gold-type oven. The current 
through the heating element will be re¬ 
duced to a much lower level when the 


THUMBWHEEL 

SWITCHES 


R X-SI 


2 

4 

0 


Al-A 

A2-A 

A3-A 

A4-A 


RX-S2 


1 -► Bl-A 

2 - -82~A 

4 - -B3-A 

8 - -B4-A 
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8 


Al-B 

A2-B 

A3-B 

A4-8 


TX-S2 


1 —— bi-b 

2 - -82-8 

4 - -83-8 

8 - B4-B 



PTT O- 


VccCh 


4.7 k 



PC6 



VCO 2 
INPUT 



TO PEL 2 


fig. 9. Control circuits for the programmable frequency dividers used in loops 1 and 2 (see fig. 6). 


to the transmit and receive thumbwheel 
switches (receiver switches go to the 
output of gate C2 and the transmitter 
switches to the output of gate Cl). 

There are several programmable count¬ 
er ICs that can be used in this system, but 
the least expensive of these is the 74192 
up-down counter. This 1C has the neces¬ 
sary frequency response and can be used 
in this circuit without additional gating. 

proportional oven 

For good frequency stability of the 
reference oscillator, a proportional oven 
is a must. Most thermostat-type items do 
not provide the close temperature regula¬ 
tion required for good frequency stability 
because they cycle with a 3- to 5-degree 
temperature differential. 


oven has reached its operating tempera¬ 
ture. 

To reduce the sustaining current 
through the heating element a good layer 
of insulation should be installed around 
the oven. One way to do this is to use a 
small can to contain the crystal. The can 
can be wrapped with an insulating layer 
of fiberglass tape with the resistance wire 
wound on top of the tape. 

The resistance wire should be non- 
inductively wound. To do this, fold the 
wire in half, and at the loop or fold-back 
end, attach a wire to the top of the can 
with a small piece of tape. Separate the 
two wire ends, and keeping them evenly 
spaced, wrap them around the can, work¬ 
ing toward the bottom. After the re¬ 
sistance wire is in place, attach insulated 
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leads to the two ends and wrap the entire 
assembly with another layer of fiberglass 
tape. 

This assembly is placed in a second, 
larger can. This second can should be big 
enough to contain from 1/8- to 1/4-inch 
of insulation such as sheet foam. The 
thicker the insulation, the better the oven 
and the lower the sustaining current. 



TO PLL I 


The thermistor should be mounted 
inside the first can, as close as possible to 
the crystal. You may want to mount two 
crystal sockets in the can — one for the 
crystal and one for the thermistor. The 
thermistor can be installed on a base 
cannibalized from another crystal. 

other circuits 

The choice of a mixer circuit is left to 
the builder. I would prefer a dual-gate 
mosfet such as the Motorola MPF-121, 
followed by an amplifier with a drive 
control in the emitter circuit. The drive 
control is adjusted to the point of ade¬ 
quate drive across the desired frequency 


range; any overdriving of the circuit will 
result in undesired spurious output. The 
multiplier, mixer and amplifier should all 
have double-tuned tank circuits to help 
reduce spurious outputs and enhance 
broad-banding. 

The phase-locked loop ICs I used for 
my breadboard experiments were Motor¬ 
ola MC4044Ps. These devices perform 
well, and with adequate filtering, the 
noise level was quite low as was any 
10-kHz reference energy on the output. 
In addition, the MC4044P lends itself to 
building a simple out-of-lock indicator 
(fig. 11). 

Pin 12 of the MC4044P is always high 
when the loop is locked, but produces 
negative-going pulses when the loop is 
unlocked. If this output is applied to a 
triggered monostable multivibrator, such 
as the 74122 or 74123, and the time 
constant of the multivibrator is longer 
than time between pulses, the output can 
be used to control a gate that will cutoff 
the output of the synthesizer until the 
loop is locked. 

I used a Motorola MC4024P 1C for my 
vco. This is a dual voltage-controlled mul¬ 
tivibrator with a typical maximum opera¬ 
ting frequency of 30 MHz. Since the 
MC4024 is a dual unit, it can be used for 
both vco circuits required in the one- 
crystal frequency synthesizer. The maxi¬ 
mum frequency I could obtain from the 
units was 24 MHz, but that may have 
been because the bread-board wiring 
capacitance limited the upper frequency. 
No interaction was observed between the 
two oscillators. 

oscillator stability 

Several times I have mentioned the 
importance of providing a very stable 
reference oscillator. One way to obtain 
excellent stability is to use WWVB as a 
reference. WWVB in Boulder, on 60 kHz, 
is stable to better than 1 part in 10 12 per 
day and frequency accuracy is usually 
better than 2 parts in 10 11 . Since vlf 
propagation is primarily ground wave, 
signal strength is adequate in most parts 
of the country for use as a reference. 
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The receiver for WWVB could be quite 
simple. The tuned rf amplifier could use 
1C amplifiers and tuned circuits made 
from toroid pot cores or old 50-kHz i-f 
cans retuned to 60 kHz. After amplifica¬ 
tion, the WWVB signal should be passed 
through a limiter circuit to remove ampli¬ 
tude variations and noise. The signal 


should surpass almost every commercial 
standard. 

summary 

I hope that this brief discussion of 
frequency synthesizers will stimulate in¬ 
terest in these very useful devices. I 
realize that this is not the ultimate 



fig. 12. Using the received WWVB signal as the reference in a two-meter frequency synthesizer. 


would then be squared up with a Schmitt 
trigger to be used as a reference with the 
phase-locked loops (see fig. 12). 

Because of the reference frequencies 
required for this synthesizer, a 60-kHz 
vco would not be usable. However, if the 
vco were at 100 kHz and divided down to 
60 kHz for input to the PLL, the 
100-kHz signal could be used for loop 2 
and divided by 10 for loop 1. With the 
vco running at 100 kHz, it should be 
stable enough to withstand momentary 
losses of signal, such as might be en¬ 
countered in mobile operation, without 
appreciably drifting off frequency. 

Since WWVB goes off the air at speci¬ 
fied times for maintenance, it would be 
necessary to provide a secondary oscil¬ 
lator that could be switched in, when 
necessary. The PLL is not perfect, nor can 
it maintain a perfect lock or phase rela¬ 
tionship, so stability would not be as high 
as that of WWVB itself, but even so, it 


synthesizer, but then, no one piece of 
equipment ever is. I would be happy to 
hear from anyone with similar ideas, or 
with suggestions for improving the basic 
design. 
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Now you can afford the best! 
Free-standing or guyed, 
Tri-Ex Towers stress quality. 
All towers are hot dipped 
galvanized alter fabrication 
for longer life. Each 
series is specifically engi¬ 
neered to HAM operator 
requirements. 
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An aerodynamic tower 
designed to hold 9 square 
feet in a 50 mph wind. Six 
models at different heights. 
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Self-supporting when 
attached at first section — 
will hold normal Tri-Band 
beam. Six models. 
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A 'W' brace motorized tower. 
Holds large antenna loads 
up to 70 feet high. 

Super buy. 
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Features tubular construc¬ 
tion for really big antenna 
loads. Up to 100 feet. 
Free-standing, with motors 
to raise and lower. 


THD Series 

Very popular. Low Cost. 
Holds Tri-Band antennas. 
Eight models — all support 7 
square feet of antenna 
at full height in 70 mph 
winds. Guyed. 

Start with Top-of-the-Line 
Tri-Ex Towers. At basic 
prices. Write today, for your 
best buy. 
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low-power 

vhf dummy load 


The tobacco load — 
a low-vswr 
dummy load 
that will handle 
30 watts of rf 


Here is a one-evening project that will 
provide a very useful accessory for your 
shack - a 50-ohm dummy load capable 
of dissipating more than 30 watts of 
continuous power with a vswr below 
1.1:1 through 220 MHz and typically, 
below 1.5:1 at 450 MHz. 

The rf load is neatly packaged in a 
7-ounce pipe tobacco can, filled almost 
full with transformer oil. The load itself 
consists of ten 510-ohm (5%) 1-watt 
carbon resistors parallel-mounted be¬ 
tween pieces of copper weatherstripping. 
An alternate design approach is to use 
2-watt resistors for a 70-watt load. How¬ 
ever, there is a tradeoff with this ap¬ 
proach as the vswr at 220 MHz may be as 
high as 1.8:1. 



fig. 2. Copper strip used for mounting the 5% 
1-watt resistors used in the rf load. 
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construction 

Two types of 7-ounce tobacco cans are 
readily available from your pipe-smoking 
friends. They differ in the type of lid. 
The older type uses a paint can type lid; 
the second, and newer, type uses a 


with a thin coat of RTV or similar 
oil-resistant sealer. 

I tried several materials for the ele¬ 
ment mounting strips, but I found ordi¬ 
nary copper-clad weatherstripping to 
be electrically suitable, inexpensive and 


fig. 1. Layout of the 
copper strips used in 
the construction of 
the 30-watt rf load. 



screw-on lid. Although either tobacco can 
will work, I used the screw type for this 
project. 

The metal which these cans are made 
from is soft enough that a scribe can be 
used to punch the necessary pilot holes 
when mounting the connector and vent 
tube in the lid. First, test the tobacco can 
for leaks by filling it with water. If any 
leaks are found, seal the seams of the can 


Completed rf load. Small tube to the left of the 
coaxial connector allows heat expansion of the 
cooling oil. 



U— tM‘ TYP 

— /—1/16*0/4 (tO) 


•--H 

m ■ - 4 - 1 / 2 *-• 

CENTER STRIP 

easy to form. Cut the strips to the 
specifications of fig. 1. Fold the larger 
strip as shown in figs. 2 and 3. 

When the copper strips are completed, 
lay the smaller strip before you, as 
pictured in fig. IB. Insert the first five 
resistors in alternate holes beginning with 
the hole closest to the right end. The end 
of the resistor body should be flat against 
the strip, but do not cut the soldered lead 
off at this time. A vise is a great help to 
keep the resistors properly aligned while 
soldering. 

Next, turn the copper strip over and 
insert the remaining resistors in place 
with their bodies similarly aligned. Don't 
be stingy with the solder here — a good 
electrical connection is more important 
than looks. You should now have a unit 
which resembles fig. 4. 

Cut the soldered lead of each resistor 
flush with the solder joint. Trim the free 
lead of each resistor to approximately 'h 
inch. Insert the center strip and resistors 
into the outer strip by carefully spreading 
the edges of the outer strip (see fig. 5) 
and guiding each resistor lead through the 
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fig. 3. Copper strip is formed into a closed 
U-shaped box as shown here before installing 
the center strip and 1-watt resistors. 


appropriate hole. Solder the free lead of 
each resistor to the outer copper strip, 
keeping the strip edge as close to the 
resistor body as possible. Trim the excess 
lead flush with the solder joint. 

Solder the back and bottom edge of 
the outer copper strip as shown in fig. 6. 
When soldering, keep the center and 
outer strips separated. After verifying a 
resistance of 51 ohms between the strip 
tabs the load element is ready to mount 
in the tobacco can. 

Mount a female SO-239 uhf coaxial 
connector through the lid of the can. I 
used pop-rivets to mount the connector 
but screws and nuts will work just as well 
if screw length is kept to a minimum. 



fig. 4. First, solder the resistors to the center 
strip. This center strip Is then mounted in the 
U-shaped box as shown In fig. S. 


Solder a 3/4-inch piece of 1/8-inch OD 
copper tubing through the can lid so that 
the bottom of the tube extends to ap¬ 
proximately 1/16-inch inside the lid. The 
load element should be mounted on the 
lid so that the bottom just touches the 
tobacco can bottom when the lid is 
secured (see fig. 7). There is sufficient tab 
length to fit almost any can type. Cut the 
excess from each tab, and solder the 
center tab to the SO-239 connector; 
solder the outer tab directly to the lid. 

operation 

Fill the tobacco can about two-thirds 
full of a transformer oil.* Insert the load 


—.fffW 


fig. 5. Install the center copper strip with 
resistors into the U-shaped box. 


element and secure the lid. Remove the 
lid and note the highest point the oil 
reaches on the resistance element. Add 
enough oil to just cover the entire ele¬ 
ment. This leaves sufficient space for 
expansion as the oil heats. Secure the lid 
on the can tightly, and tape the seam. 

Use a through-line type rf wattmeter 
when testing the tobacco load. Or, use a 
vhf reflectometer between the transmitter 
and the load. Keep the power low for the 
initial trial. There is nothing to tune or 
adjust. If the vswr is high, recheck the 

*A small quantity of transformer oil can 
usually be obtained from your local, friendly, 
public utility company. Use caution if a substi¬ 
tute oil is used — the dielectric constant of 
vegetable oil, for example, is not consistent. 


42 ES September 1973 







fig. 6. Solder the resistor leads and edges of 
the center copper strip to the U-shaped 
copper box. 


dimensions of the load element and all 
solder joints. 

I found that the tobacco load was able 
to withstand several rf overloads for short 
periods of time without damage to the 
load element. The thirty-watt rating is on 
the conservative side. With proper care 
this small load will pay for itself many 
times over. 

ham radio 


fig. 7. An SO-239 coaxial connector Is soldered 
to the lid of the tobacco can and the load 
element Is Installed. 
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Larsen Mobile 
Gain Antenna 
144-148 MHz 


The result of over 25 years of two-way 
radio experience. Gives you ... 


■ 3 db + gain over 1/4 wave whip 
l 6 db + gain for complete system 
communications 
• V.S.W.R. less than 1.3 to 1 
1 Low, low silhouette for better 
appearance 


The fastest growing antenna in the com¬ 
mercial 2-way field is now available to Ama¬ 
teurs. It's the antenna that lets you HEAR 
THE DIFFERENCE. Easily and quickly ad 
justed to any frequency. Hi-impact epoxy 
base construction for rugged long life. Silver 
plated whip radiates better. Handles full 100 
watts continuous. Models to fit any standard 
mount. Available as antenna only or com¬ 
plete with all hardware and coax. 


Get the full facts on this amazing antenna 
that brings signals up out of the noise . .. 
provides better fringe area talk power. Write 
today for fact sheet and prices. 


Sold with a full money back guarantee. 
You hear better or it costs nothing! 


also available ... 

5 db Gain Antenna for 
420-440 MHz and 440-460 MHz 


Phased Collinear with same rugged construc¬ 
tion as Larsen 2 meter antennas and 5 db 
gain over reference 1/4 wave whip. Models 
to fit all mounts. Comes with instructions. 
Write today for full fact sheet and price. 


//' n\N 

I \ la 

i . ill 


'-Larsen Antennas 

11611 N.E. 50th Ave. ■ Vancouver, WA. 98665 
Phone 206/695-5383 
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would be possible to do this with a single 
75-foot mast. 

A possible alternative would be to use 
quarter-wave vertical elements working 
against ground or a ground plane. This is 
similar to the vertical monopole log- 
periodic configurations used by some 
commercial stations for long-haul high- 
frequency circuits. 

40-meter monopole log-periodic 

I determined from a scale drawing 
that, by using only five elements, it 
would be possible to suspend a monopole 
40-meter log periodic from a single caten¬ 
ary line strung between two high pine 
trees. With this construction, the horizon¬ 
tal radials would be about 20-feet off the 
ground (see fig. 1). A similar approach 
was used for a 75-meter log-periodic 
which I built later. The swr for both 
antennas was less than 1.5:1 over the 
entire design frequency range. 

If this antenna could be installed a few 
feet above a salt marsh or a high-conduc¬ 
tive ground, the radials could probably be 
eliminated. Some commercial monopole 
log-periodics use buried ground radials in 
place of the counterpose shown in fig. 1. 

It should be noted that the ground 
radials become decreasingly shorter from 
the rear to the front of the antenna. They 
should be about the same length or 
slightly longer than their companion ver¬ 
tical elements. 

Construction of the center insulators 
for this antenna is shown in fig. 2. These 
insulators are made from 1/4-inch thick 
lucite, 5/8-inch wide and 3-inches long. 
The two outside holes are for the radials; 
the holes on 1-1/2-inch centers are for the 
two-wire feeder. The center hole is for 
the quarter-wave vertical radiating ele¬ 
ment. 

The vertical radiating elements and the 
ground-plane radials are fed by an open- 
wire feeder located at the bottom of 
vertical radiators. The transposed feed 


system required for log periodics is shown 
in fig. 1. A 4 :1 balun is connected to the 
short-element end of the open wire feed¬ 
er; a coaxial transmission line is used 
from the balun to the transmitter. 

The driven or active element (element 
number 2) is approximately one quarter 
wave-length from the balun feed point. 
The quarter-wave line provides an im¬ 
pedance step-up. Since the impedance at 
the lower end of element number 2 is 
quite low, the quarter-wave transformer 
steps up the impedance to 200 to 300 
ohms. The 4:1 balun provides a fairly 
good match to 50-ohm coax. The swr 
from 7.0 to 7.3 MHz is comparatively flat 
and less than 1.5:1 over the entire 40- 
meter band. 

A 1/4-inch nylon line was used as the 
catenary to suspend the five vertical 
elements. This line was stretched between 
two supports as shown in fig. 1. The 
ground-plane radials were placed about 
20-feet above the ground because clear¬ 
ance was necessary for some fruit trees 
which are located under the antenna. The 
outer ends of the radials are about 10-feet 
above the ground and are anchored to 
stakes or convenient posts or trees. 

A total of 13 ground radials were used 
with this antenna: one to either side of 
the five vertical elements, plus two to the 
rear (element 1) and one to the front 
(element 5). Monofilament fish line 
(40-pound test) is used as guys and 
insulators for the radials. 

performance 

At distances greater than 400 miles, 
this antenna showed 8- to 10-dB gain over 
a commercial 40-20-15-10 trap vertical 
which works quite well for DX. The 
vertical is mounted on a roof 35-feet 
above ground and has all the radials, 
including four for 40 meters. The extra 
radial for 40 is necessary to lower the 
swr on that band. 

Signals off the back of the log periodic 
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dimensions (feet) 



3.5-4.0 

3.8-4.0 

7.0-7.3 

14.0-14.35 

El 

70 

65 

35 

17.5 

E2 

67 

62 

33 

16.5 

E3 

58 

55 

28 

14.0 

E4 

50 

45 

24.5 

12.25 

E5 

43 

40 

20 

10.0 

SI 

30 

26 

14 

7.0 

S2 

27 

24 

13 

6.5 

S3 

24 

23 

12 

6.0 

S4 

19 

18 

9 

4.5 

total 

length 

100 

91 

48 

24 

mast 

height 

80 

75 

50 

30 

pole 

height 

45 

40 

25 

20 


were just about the same as the trap 
vertical. As would be expected, stations 
just past the skip zone reported better 
signal strength from my half-wave 
doublet, 50-feet in the air (due to its 
higher angle of radiation). At distances 
greater than about 400 miles, however, 
the log periodic started paying off. This 
greatly enhances 40-meter operation dur¬ 
ing the daylight hours. It was difficult to 
do much testing after dark because of the 
heavy QRM from foreign broadcast sta¬ 
tions. 


fig. 1. Five-element 
monopole log-periodic. 
Elements and radials 
are made from no. 15 
aluminum wire. The 
3.8-4.0 and 7.0-7.3 
MHz designs (columns 
2 and 3) have been 
built and tested. The 
swr was less than 1.5:1 
over the entire frequen¬ 
cy range. The designs 
for 3.5-4.0 and 
14.0-14.35 (columns 1 
and 4) have not been 
tested. 
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On reception, however, the vertically- 
polarized log periodic is much more 
susceptable to man-made noise than the 
horizontal doublet. As with any vertical¬ 
ly-polarized, high-frequency antenna, it 
should be located as far as possible from 
industrial plants and busy streets. My 
antenna is about a block from the nearest 
street and is comparatively quiet except 
when cars come into my driveway. 

80 -meter log periodic 

Since the 75-meter log periodic was 
erected only temporarily for test pur¬ 
poses, the ground radials and the open- 
wire feeder were only 3- to 4-feet above 
the ground. For a permanent installation 
this height should be increased to 10- to 
15-feet. Since some of the radials have rf 
current circulating through them, the 
increased height above ground would 
prevent accidental contact with the radi¬ 
als. Also, this increased ground-to-radial 
height would increase the effective height 
of the antenna. 

This antenna was originally designed 
to cover the entire 3.5- to 4.0-MHz band, 
but I discovered that there wasn't suf¬ 
ficient mast height for the rear element, 
which was 70-feet long. I decided to build 
a monopole log-periodic to cover only 3.8 



fig. 2. Construction of the center insulators. 
Material is 1/4” thick lucite. Connections to the 
open-wire feedline are shown in fig. 1. 


to 4.0 MHz; this reduced the length of all 
elements by about 5 feet. 

The overall length from the rear to 
forward element is 91 feet. A minimum 
width of 135 feet is required at the rear 
and 80 feet at the front for installing the 
radial ground-plane system. 

After the antenna was completed, I 
ran a series of vswr tests to determine if 
the swr was greater than 1.5:1 at any 
point in the band. The vswr readings were 
as follows: 



fig. 3. Suspending four vertical log-periodics from a single mast to obtain complete 360° coverage. 
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4.0 MHz 

1.25:1 

3.7 MHz 

1.1:1 

3.9 MHz 

1.4:1 

3.6 MHz 

1.2:1 

3.8 MHz 

1.2:1 

3.5 MHz 

1.2:1 

Although 

the swr is 

relatively 

flat over 

the entire 

80-meter band, it is 

doubtful 


that the antenna has much directivity at 
the lower end of the band since it was 
designed to cover 3.8 to 4.0 MHz. On- 
the-air tests were confined to the upper 2 
MHz of the band because the dipole I use 
for comparison purposes is limited to this 


meter bands, but further tests are needed 
to confirm this. 

I was unable to obtain any data on 
front-to-back ratio as few stations were 
received off the back of the antenna. Side 
attenuation seems about the same as 
other log periodics I've used. 

construction 

The cost of assembling this antenna is 
quite reasonable, considering it will pro- 



fig. 4. The vertical log-periodic can be extended to cover all frequencies from 3.S to 7.3 MHz. This 
log-periodic uses 13 elements and requires a mast separation of 230 feet. 


frequency range since the swr is greater 
than 1.5:1 below 3.8 MHz. 

On-the-air tests indicated that the 
80-meter monopole log periodic was best 
suited for distances greater than 500 to 
600 miles during the daylight hours, and 
1000 miles or more after dark. For 
shorter distances the horizontal dipole 
was usually one to three S-units better. 
However, at greater distances the lower 
radiation angle of the log periodic really 
began to do its stuff, and stations report¬ 
ed up to two S-units improvement with 
the log periodic. 

For about one hour before and after 
sunrise and sunset, the log periodic is 
quite erratic, regardless of the distance. 
During these hours the dipole exhibited 
considerably less fading than the mono¬ 
pole log periodic. Also, the forward lobe 
of the log periodic appeared to be nar¬ 
rower than that experienced with log 
periodics on the 40-, 20-, 15- and 10- 


vide up to 10-dB gain for DX. About 
850-feet of wire is required for the 
elements plus another 185 feet for the 
open-wire feeder. I used number-15 alu¬ 
minum wire which is manufactured for 
electric fences and can be purchased in 
quarter-mile coils for $8.70. Costs are 
also cut by using homemade lucite insu¬ 
lators and 40-pound-test monofilament 
fish line. The most expensive item in the 
installation is the 4:1 balun, which retails 
for $8.95. Total cost is about $25.00 (the 
40-meter monopole log periodic is some¬ 
what less, costing about $17.00). 

other configurations 

If space permits, two of these antennas 
could be mounted back to back, the rear 
elements suspended from a single mast. 
For more complete coverage three, or 
even four, beams could be supported by 
the same mast (see fig. 3). If you have 
enough real estate, the 80-meter log 
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periodic can be extended as shown in fig. 
4 to provide operation on both the 3.5- 
and 7.0-MHz bands. This two-band ar¬ 
rangement is about 205-feet long and 
would require a mast separation of 230 
feet. A total of 13 elements are used in 
this antenna, about the minimum suggest¬ 
ed for a log-periodic covering a 2:1 fre¬ 
quency range. 

Since most amateurs aren't interested 
in the 3-MHz segment between the top 


50-feet above the ground. The five quar¬ 
ter-wave monopole elements were sus¬ 
pended from the center feeder insulators. 
Since the rear element is 35-feet long, its 
lower end was about 15-feet above the 
ground (see fig. 6). 

The object of this test was to elevate 
the current loop as high as possible, 
possibly lowering the vertical angle of 
radiation. Getting the current loop as 
high above ground as possible is similar to 



fig. S. Breaking the log-periodic into two separate sections, one for 40 and one for 80, saves 
considerable space, but requires a separate feed system for each section. This antenna covers the 
frequency range, 3.S to 4.0 MHz and 7.0 to 7.3 MHz. 


end of 80 and the low end of 40, 
considerable space can be saved by break¬ 
ing the antenna into two parts as shown 
in fig. 5. However, with this system two 
separate feedlines are required. 

inverted monopole log periodic 

After I completed the tests on the 
40-meter log periodic shown in fig. 1, as 
an experiment I decided to try this 
antenna inverted, with the radials at the 
top. By using several trees as supports, I 
was able to suspend two nylon catenary 
lines to support the radials. This allowed 
the radials and the center open-wire 
feeder to be suspended approximately 


the old Bruce array which uses quarter- 
wave vertical elements in phase, spaced 
one-half wavelength. 

Although time did not permit con¬ 
clusive testing of this particular antenna, 
after a week of testing its gain seemed to 
be greater, or to increase, the more 
distant the station (over 500 or 600 
miles). For stations just past the skip 
zone the horizontal dipole had the edge. 

I had hoped to beam this experimental 
antenna to the west or northwest to run 
tests with W5s and W7s, since there seems 
to be a great deal of 40-meter activity 
there, but unfortunately, the trees I use 
for supports were all in the wrong places. 
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Therefore, I had to beam the experi¬ 
mental log periodic to the south. This 
limited the maximum distance to about 
600 miles (Miami) as few stations further 
south were operating on 40 meters. 

The forward lobe of this experimental 
antenna seemed to be narrower than that 


summary 

The 40-meter log-periodic antennas are 
capable of 8 to 10-dB gain in the forward 
direction. Compared to the 3- to 5-dB 
gain provided by most 40-meter beams, 
the log periodic is worth consideration. 
The horizontal or inverted-vee log- 



dimensions (feet) 
for 40 meters 


El 

35 

SI 

14 

E2 

32 

S2 

13 

E3 

28 

S3 

12 

E4 

24.5 

S4 

9 

E5 

20 




exhibited by the horizontal log periodic 
described in the previous article. 2 This is 
in line with other vertically polarized 
log-periodics I tried on the higher fre¬ 
quency bands which also had sharper 
forward lobes than their horizontal 
counterparts. 

If the trees had allowed this "upside- 
down" monopole to be aimed to the 
northwest I'm sure I could have made 
some interesting tests. This configuration 
might also have possibilities as a low-angle 
beam for working DX on 80. 


fig. 6. Inverted vertical monopole log periodic 
for 40 meters. 


periodic is suited for normal operation 
and compares favorably with a doublet 
except for its higher gain in the forward 
direction. The vertical monopole log- 
periodic is better suited for working DX. 
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TOUCH TONE PADS 

More features than any other pad including built-in 
monitor speaker and latest Phase-Lock loop circuitry. 

TTP-1 Standard pad for portable transceiver 
mounting. 

TTP-2 Standard pad in attractive case for home or 
mobile use. 

TTP-3 Mini-pad in attractive case for home or 
mobile use. 

TTP-4 Mini-pad for portable transceiver mounting. 
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Sh. wt. 4 lbs. $89.50 


2-METER PREAMP 

Specially made for both OLD and NEW receivers. The 
smallest and most powerful preamp available. Pro¬ 
vides 20dB gain at 2.5 N.F. to bring in the weakest 
s ‘6"als- Sh. wt. 4 K *9.50 kit 

*12.50 wired 
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noise reduction 


for 

CW reception 

How to use 
threshold-gate/limiting 
and energy-integration 
to reduce noise 
interference on CW 


Much of the noise encountered in CW 
reception can be markedly reduced, and 
in many cases entirely eliminated, by 
appropriate processing of the received 
signal. It is well known that noise is a 
function of the bandwidth of the re¬ 
ceiving system. Therefore, a narrow band¬ 
pass filter is one way to reduce noise. It is 
also well known that high amplitude 
impulse noise may be reduced by signal 
limiting. 

In addition, there are other noise 
reduction methods, including using an 
audio filter followed by a detector which 
is used to operate a relay, which in turn 
keys an audio oscillator. 1 This technique 
eliminates all noise, but is not immune 
from keying by high intensity static bursts 
or by undesired signals on nearby fre¬ 
quencies. In addition to false keying there 
is the difficulty encountered by loss of 
“feel" for the signal. If the signal or 
receiver drifts off frequency there is no 
cue as to what direction you must tune to 
repeak the signal. 
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threshold gating 

There are other methods of noise 
reduction, and, in general, best results 
may be obtained by using a combination 
of the various methods. The techniques 
discussed here are based on the fact that 
noise may be classified as either back¬ 
ground hiss and hum, or as impulse noise. 
Usually, background hiss and hum is of 
lower amplitude than the CW note and 
may be eliminated by threshold- 
gating. 2 - 3 The basic threshold-gating cir¬ 
cuit is reproduced in fig. 1. 

The post-gate filtering accomplished 
by the tuned circuit in series with the 
earphones not only reduces the distortion 
of the signal introduced by the gating 
process, it also reduces the amplitude of 
impulse noise which breaks through the 
gate. Thus, if the output signal at the 
earphones is fed through a second ampli¬ 
fier and subjected to a second threshold- 
gate, some of the impulse noise at the 
output of the first threshold-gate will not 
appear at the output of the second gate. 

Noise is further reduced if the inter¬ 
mediate amplifier is frequency selective 
and peaked to the frequency of the 
post-gate filters. This process may be 
carried even further, through a third 
gate-filter, and beyond. The greater the 
number of stages, the greater the immuni¬ 
ty to impulse noise. 

The effectiveness of reiterative gate¬ 
filtering is a function of the gain settings 
of the intermediate amplifiers and the 
selectivity of the post-gate filters. Installa¬ 
tion of a two-gate system is easily accom¬ 
plished by substituting the headset in fig. 
1 with a 3.2:2000-ohm matching trans¬ 
former and using this to drive a power 
amplifier with another gate-filter in its 
output. 
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The 3.2-ohm winding of the matching 
transformer (an audio output transformer 
is satisfactory) replaces the headset while 
the 2000-ohm winding is terminated with 
a 2.2k resistor. This output is fed into the 
high impedance input of the audio ampli¬ 
fier. The amplifier must have sufficient 
power to operate the second threshold- 
gate filter; a minimum of one to two 
watts is acceptable. With this setup there 
will be a noticeable improvement over the 
performance of a single threshold-gate 
filter. The gain setting of the amplifier 
between the threshold-gates is fairly criti¬ 
cal. 

energy gating 

Impulse noise may also be discrimi¬ 
nated on the basis of energy content if it 
is possible to make reception contingent 
upon the energy content of the received 
signal or noise. Impulse noise tends to 
have less energy per unit time than a CW 
signal, and this difference can be put to 
use. Fig. 2 shows how an RC circuit can 
be used to integrate energy, providing a 
gate-control voltage to make signal pas¬ 
sage dependent upon average energy con¬ 
tent. 

However, such a system appears to 
have two major weaknesses. First, it must 
truncate the received CW note, as passage 
of the note cannot occur until sufficient 
energy has accumulated. Secondly, it is 
vulnerable to post-signal impulse noise, as 


GATING DIODES 



fig. 1. Basic threshold-gate/limiter circuit with 
post-gate filtering. The emitter-base junction of 
2N414 transistors may be used for the gating 
diodes. 


at the tail end of a note it is possible for 
impulse noise to integrate with the energy 
remaining from the CW note. Fig. 2 
shows this. 

The truncated CW note is not very 
serious, because if the output of the 
energy gate is fed to a tuned circuit, the 




fig. 2. Energy-gating circuit. The RC integrator 
averages energy over time. The output of the 
integrator is used to operate an AND gate 
through a threshold device (CR2). Note the 
post-signal vulnerability. 


Q of the circuit will tend to lengthen the 
CW character. With appropriate circuit 
parameters the two effects will cancel one 
another. However, there is no immediate 
solution to post-signal vulnerability. For¬ 
tunately, in practical applications it does 
not seem to be a very serious problem. 

As can be seen, the value of the RC 
integrating circuit is fairly critical - the 
higher the value of the integrating capaci¬ 
tor, the greater the immunity to impulse 
noise and the greater the truncation of 
CW notes, as well as a greater post-signal 
vulnerability. The lower the value of the 
integrating capacitor, the opposite is true. 
Nevertheless, there is a range of RC values 
which give satisfactory results. 

Experiments with energy gating 
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evolved from further developments in the 
threshold-gating circuit. In an attempt to 
increase the amount of post-gate filtering 
I built the circuit in fig. 3. The two tuned 
circuits are brought into mutual reso¬ 
nance by placing an ac voltmeter (or dc 
milliameter with a diode and appropriate 


pleasing note. Once this setting is deter¬ 
mined you can measure the resistance of 
the variable and replace it with a fixed 
resistor of the same value. 

combining the systems 

An improved circuit that incorporates 


fig. 3. Threshold-gate/ 
limiter with two-stage, 
post-gate filter. Tuned cir¬ 
cuits L1-C1 and L2-C2 are 
resonated to the same fre¬ 
quency. Link on LI is 32 
turns no. 28. Value for Cl 
and C2 falls In the range 
O.S to 2.0 JUF; exact value 
is a function of the desired 
peak frequency. 



value of series resistance) across each 
capacitor and tuning the receiver through 
a carrier. Peak readings at each capacitor 
should occur at the same dial setting 
(same audio frequency). If there is a 
difference, mutual resonance can be 
established by adding padding capaci¬ 
tance across the capacitor which gives the 
peak reading at the higher audio frequen¬ 
cy. 

The circuits have sufficient Q to in¬ 
troduce a slight amount of ringing so a 
small amount of damping was introduced 
to reduce this. In the circuit in fig. 3 
there is a diode and variable resistor in 
series across the second tuned circuit. The 
variable resistor is set to give the most 


threshold-gating, post-gate filtering, 
energy gating and tone characteristic con¬ 
trol is shown in fig. 4. The Q of the first 
tuned circuit serves to multiply the driv¬ 
ing signal to a level adequate for oper¬ 
ating the integrating circuit (CR1, R1 and 
Cl). Transistor Q1 serves a switching 
function; diode CR2 and the emitter-base 
characteristics of Q1 provide a threshold 
effect. 

A variation of this circuit is given in 
fig. 5. Here, the resistor in series with the 
base connection of Q1 is eliminated and 
the keying voltage from the integrating 
circuit is made variable. This adjustment 
effects the keying characteristics of Q1 
and there seems to be a critical setting at 


fig, 4, Threshold- 
gate circuit with 
both amplitude and 
average energy 
thresholds. Cl is the 
energy integrating 
capacitor; 2 to 10 
jUF provides satis¬ 
factory results. Di¬ 
ode CR2 provides 
threshold keying of 
Q1, which acts as a 
switch in the head¬ 
set circuit. Link on 
LI is 32 turns no. 
28. 


4-8 OHM 
RECEIVER 
OUTPUT 



8-OHM 
HEADSET 
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which the CW notes are more crisp, and 
hence, more readable than usual. 

The circuits in figs. 4 and 5 provide 
complete elimination of some forms and 
amplitudes of impulse noise. Total elimi¬ 
nation of impulse noise is not possible, 
however, if the circuits are overdriven or 
if the impulse noise is very severe. There 
is some similarity between energy-gating 
and that method which uses the received 
signal to key an independent audio oscil¬ 
lator. In energy gating it is the signal itself 
which is keyed. Thus, it is possible to 
discriminate between impulse noise and 
signal, or from one signal to another. 


interesting, however, was the immunity 
to sideband energy from radiotelephone 
signals. Apparently, there was insufficient 
average energy to operate the energy gate. 
It was possible to tune through the 
40-meter band at night and not be 
bothered by the international shortwave 
stations which operate there. Each of 
these signals were reduced to a carrier 
which occupied about 200-Hz of dial 
space. Beyond that, there was no indica¬ 
tion of their presence. 

summary 

There is much that can be done to 


4 -& OHM 
RECEIVER 

outpu r 



fig. 5. Alternate amplitude/energy gate circuit. Setting of the 10k variable resistor is critical for 
besting sounding CW note. Transistor Q1 and CR1 and CR2 are small-signal types. Link on LI if 32 
turns no. 28. 


when these happen to key the output. In 
addition, some feel of the receiver tuning 
is maintained. 

To evaluate reiterative-gating and ener¬ 
gy-gating I put together a two-stage sys¬ 
tem. The first threshold-gate filter was 
followed by a ten-watt hi-fi amplifier 
which fed the circuit of fig. 5. The 
receiver I used had a Q multiplier and an 
internal audio filter, and I found it 
necessary to lower the Q of the receiver's 
audio filter to avoid ringing (all tuned 
audio circuits were set to the same 
frequency). 

With this receiving system I found that 
signals as close as 250 Hz could be 
completely separated. Radioteletype sig¬ 
nals were received as two distinct signals, 
with a zone of silence in between. Most 


achieve crystal clear CW reception. The 
CW signal is amenable to various types of 
signal processing, as all you have to 
preserve is its timing characteristics. The 
circuits presented here are perhaps the 
most simple ways of obtaining threshold- 
and energy-gating. With more sophisti¬ 
cated circuitry it should be possible to 
achieve superior results. 
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The new Cadillac 
YOU 

have been waiting for 



These Drake models in stock for 48 
hour shipment with bank or cashier's 
check. 


BONUS 

ANTENNA PACKAGE 
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x. 

» COUP. 


LAE MW35 "STANDARD" Package 
(Free Standing Crank-Up Tower 
9.5 Sq. Ft. 50 MPHI (35 FT.) 

CDR AR-22R Rotator' 

100 ft. RG-58/U Coax & Control Cable 
Substitute 50 ft. free standing, add $100 
Complete with one of the following 
antennas: 

HY GAIN TH2MK3 $290 

HY-GAIN TH3JR $290 

HY GAIN DB10-15A $299 

HY-GAIN HY QUAD $329 

HY-GAIN TH3MK3 $339 
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LAE W51 "DELUXE" Package (51 Ft) 
(Free Standing, 9 Sq. Ft. - 50 MPH) 
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100 ft. RG58/U Coax & Control Cable 
Substitute 67 ft. free standing, add $400 
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CDR HAM M Rotor 

100 ft. RG8/U Coax 8r Control Cable 
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HY GAIN TH3MK3 $835 

HY GAIN 204BA $839 

HY GAIN TH6DXX $860 

Freight PREPAID to your door in the 
Continental USA west of the Rockies. 
For shipment east of the Rockies, add 
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GTX-10 by Genave 

10 watts output power nom.; accommodates 10 
channels; rotatable frequency selector; adaptable 
for portable operation (with HamPak, below). 

$19995 

(Includes 146.94 MHz) 


GTX-2 by Genave 

30 watts output power nom.; accommodates 10 
channels; pushbutton frequency selection; back¬ 
lighted for night operation. 

30 Watts R.F. Output for Only 

$249-95 

(Includes 146.94 MHz) 


GTX-200 by Genave 

30 watts output power nom.; accommodates 100 
channel combinations; features independent se¬ 
lection of transmit and receive frequencies, and 
switch for pre-selected pairing. 

30 Watts R.F. Output for Only 
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(Includes 146.94 MHz) 



$30.00 BONUS COUPON 

DC Converter — 117 volts to 12 volts 
4 amps continuous — 5 amp search 

Free with any Genave Transceiver 
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FREE SHIPPING IN THE U.S.A. 

48 hour shipping w/cashiers check 
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23044 CRENSHAW BLVO., TORRANCE, CALIF. 90505 
Phone (213) 5344456 or 5344402 
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CLOSED SUNDAYS & MONDAYS 
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two-capacitor 

transmission-line 

matching 


Eliminate antenna 
matching stubs 
with this simple 
two-capacitor 
matching system 


It is often desired to match an open-wire 
transmission line to a resonant antenna 
whose resistance is different than the 
characteristic impedance of the line. 
There are many sources which adequately 
describe how this may be done using 
shorted or open stubs, but very little is 
available on doing this with a combina¬ 
tion of lumped constants and a trans¬ 
mission-line section. This article describes 
a convenient matching system using fixed 
capacitors connected across the open-wire 
line a specific distance apart, and shows 
how to find that distance. 

The use of capacitors, particularly the 
relatively inexpensive fixed vacuum types 
still available on the surplus market, is 
attractive in this application because it 
eliminates the need for line sections 
hanging down, and facilitates experi¬ 
mental adjustment. Vacuum capacitors 
are weatherproof, probably more so than 
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system 

feeder spreaders. The losses involved are 
certainly comparable, if not less than 
with lines. 

matching system 

The system is essentially that of the 
double-stub tuner, except that for flexi¬ 
bility in achieving a match to a wider 
range of load (antenna) resistances, and 
to enable the use of capacitance values 
specified in advance, it will be assumed 
that the transmission-line matching sec¬ 
tion has a Z 0 different than the main 
transmission line to be matched. 

The circuit analyzed is shown in fig. 1. 
The matching section has electrical 
length, 0, and characteristic impedance, 
Z 0 . The two capacitors are represented as 
reactances XI and X2, respectively, with 
X2 nearest the load (antenna) and XI 
nearest the transmitter. Resistance Ra is 
the antenna resistance and R is the 
characteristic impedance of the main 
transmission line to be matched. Antenna 
reactance can be compensated for by 
simply moving the two capacitors along 
the line so that there is a section of line 
between X2 and the antenna. 

The analysis proceeds along conven¬ 
tional lines assuming image-impedance 
operation and treating the line section 
and two capacitors as a network. The 
image impedances are unequal and made 
the same as the resistances R and R a . The 
short-circuit and open-circuit impedances 
at each end of the line are computed, 
from which you can obtain both the ratio 
R/R a and the product RR a . Manipulation 
of these relationships then permits the 
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reactances to be found. The result, for 
capacitive XI and X2, is 



where T = tan 6. In these equations the 
same sign of the radical must be used in 
both equations. A necessary condition is 
that the quantity under the second radi¬ 
cal be positive. For this to be true, 

Sin 9 ■ -ll Ra (3) 


MAIN LINE 


MATCHING SECTION 



fig. 1. Basic two-capacitor line-matching 
system. 


This places a limitation upon the length 
of line that can be used, or conversely, 
upon the range of impedances that can be 
matched. This is the same sort of limita¬ 
tion that applies in the case of conven¬ 
tional double-stub tuners where transmis¬ 
sion line sections rather than capacitors 
are used. In this case, however, it was 
assumed that Z 0 can be established as 
something different than that of the main 
transmission line. If this we re not done, 
Z D = R, and sin 9 <V Ra/R (from eq. 3). 
In practical situations, such as matching a 
73-ohm antenna to a 600-ohm transmis¬ 
sion line, you would find that the line 
section might have to be rather short, 
about 20° in this example. Therefore, it is 
necessary to retain the option of changing 
the Z 0 , and, as will be seen later, you 
must have this option if you are to use 
capacitors of predetermined values. 

With two capacitors whose values are 
fixed in advance, Z 0 becomes a variable 
and it is necessary to solve eqs. 1 and 2 
simultaneously to find Z 0 and T = tan 6. 


Fortunately, this is not too difficult and 
the result is 


Z 0 


Rp 

y <^> 2 + i - p 2 

a 


(4) 


T = 


Rg_ 

PZ 0 


= tan 9 


(5) 


where 


R 0 =\/ RRa 



P = 


m - a 2 n 
1 - a 2 


Both m and n are positive for capacitive 
reactance. If the quantity under the 
radical turns out to be negative, you must 
choose other capacitor values and try 
again. 


example 

Following is a step-by-step procedure 
for finding the required Z 0 and length of 
the line section. There are some general 
rules that should be followed, however, 
to avoid having to repeat the calculations 
because one of the values turns out to be 
imaginary. First, select the capacitance 
values so that their reactance is some¬ 
where around the characteristic im¬ 
pedance of the line to be matched. 
Second, install the largest capacitor on 
the side having the lowest impedance. 

In this example it is desired to match a 
73-ohm antenna to a 460-ohm line. Three 


MAIN LINE 



MATCHING SECTION 


Z 0 'e«»460yj. ^ 

— 3 0 OF — 1 

2 0 -360.43a ^ 

IOO 

s 

22737a | 


0*29.96* 



(11.49 FEET) 


fig. 2. Two-capacitor system for matching a 
73-ohm antenna to a 460-ohm line at 7.0 MHz. 
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50-pF vacuum capacitors are available. 
Since 50 pF has a reactance of 454.73 
ohms at 7000 kHz, this would be a good 
value for the 40-meter band. In as much 
as three capacitors are available, two of 
them are placed in parallel and used for 
X2, nearest the low-impedance, or anten¬ 
na side of the line. {If matching a higher 
impedance antenna, R a greater than R, 
put the parallel capacitors on the line 
side, nearest the transmitter.) 

To find the characteristic impedance 
of the matching section, Z 0 , and the 
length of the matching section, it is 
necessary to go through the following 
calculations: 

R 0 = V RR a = \/460 x 73 
= 183.25 ohms 

a=V r R/Rl =V 460/73 = 2.51 

m = Rg/Xx = 183.25/454.73 = .403 

n = R c /X 2 = 183.25/227.365 = .806 

m - a 2 n 

P = ,-;— 

1 - a 2 

= .403- (2.51 ) 2 X .806 = 8g2 
1 - 2.51 2 

Now, using eq. 4, find the characteristic 
impedance of the matching section, Z 0 

183,25 _ 

V (' 403 2~5fy 

= 360.43 ohms 

Compute tan 0 and find 0 in the trigno- 
metric tables 

tan 0 = R 0 /pZ o 

= 183.25/(.882 x 360.43) = .576 
0 = 29.96° 

When 0 has been determined, the length 
of the line section can be calculated with 
the following formula 

L = 0 = (2.73/7)29.96 = 11.49 feet 

t mh z 


The completed matching system con¬ 
sists of a 360.43-ohm open-wire line, 
11.49-feet long, with three vacuum capa¬ 
citors, as shown in fig. 2. The line section 
can be made up applying the usual 
formulas for characteristic impedance, 

Z 0 = 276 logn,^ 

where S is the center-to-center spacing 
and d the wire diameter, in the same 
units. A 360.43-ohm line made from 
number-12 wire requires a spacing of 0.82 
inches. If this is considered too narrow, 
then use a four-wire line for which 


Z Q = 138 log 10 y/2 | 


if the wires are arranged on a square, or 


Z Q = 138 log 10 


2D, 


<V 1 + (Dj/Dj ) 2 


if the wires are arranged on a rectangle of 
sides D x and D 2 . Diagonally opposing 
wires are connected together in a four- 
wire line of these types. 

To compensate for antenna reactance, 
the distance of X2 from the antenna can 
be varied, or else a variable capacitor can 
be connected in parallel with X2 (or with 
one of the two capacitors removed) and 
tuned for minimum vswr on the main 
line. The best approach, of course, is to 
have the antenna cut to length at the 
desired frequency so that it is resonant 
and nonreactive. 


summary 

The same principles can be applied to 
other cases, say where you want to use 
inductance rather than capacitance. The 
same relationships apply, but with the 
sign changed on XI and X2 (and hence, 
on m and n). A matching system is, after 
all, equivalent to a pi-matching network 
where impedance transformation takes 
place due to unequal image impedances 
of the network. You might even use the 
same general analytical approach to de¬ 
sign a three-capacitor matching system 
that would then allow a predetermined 
Z 0 to be used for the line section. 

ham radio 
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10% Down Delivers Your 
Choice of Swan Equipment 

on approval of your credit application 

That's right! A 1200X linear amplifier for just $26 down; a 270B transceiver at $47 down; 
the popular 500CX transceiver is yours for only $53 down; or, get that big TB4HA tri¬ 
beam antenna you've always wanted for a low down payment of $15! Imagine, you can 
even join the newest trend in amateur radio with one of Swan's all-new-all-solid-state trans¬ 
ceivers for as low as a $58 down payment. Any Swan product can be purchased on credit. 

Because we've been servicing credit plans for hams longer than any other amateur 
radio manufacturer, we know hams have excellent credit ratings. That’s why we simplify 
things. Pick up an application from your Swan dealer or, if you prefer, write us and we'll 
send you a form and complete information. Your request is processed the day we receive 
it and a credit card is issued as soon as approval is completed. Then, whether you purchase 
from a dealer or direct from the factory, you can simply say "Charge it ." 

With Swan's Revolving Credit Service you can pay-off your account within 25 days 
of billing and avoid any finance charge or, you can spread your payments over a number 
of months. 10% is the minimum down payment required and $ 10 is the minimum 
monthly payment, depending on your account balance. 

An important fact to remember is that this plan is available directly from Swan. We 
personally, and confidentially, handle the servicing of your purchase from beginning to 
end. We will not sell your account to some other financing institution. 

While you're thinking about it, fill in the coupon and mail it. We'll rush full infor¬ 
mation and an application to you free of charge. 

ELECTRONICS 

A subsidiary ol Cubic Corporation 

305 Airport Road • Oceanside, CA 92054 • Phone (714) 757-7525 




Mail to: SWAN ELECTRONICS, 305 Airport Road - Oceanside, CA 92054 j 

Gentlemen: 

I am interested in opening a SWAN Revolving Credit Service account. Please | 
send me full information and an application form. 

Name:___ Call:- 

Address:______ ' 

City:_ State:-Zip:- 

□ Please include a copy of the latest SWAN Catalog of equipment. 


More Details? CHECK-OFF Page 110 
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vari-Q 


Remember the 
shunt Q multiplier? 
Here’s how to 
use it in series 
with a narrowband 
mechanical filter 
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filter 

An affliction of the QRP bug resulted in a 
receiver accessory that is compact and has 
many features found in high-power sta¬ 
tions. Receiver selectivity is always im¬ 
portant; in QRP operation it often means 
the difference between completing a con¬ 
tact or no contact at all. 

My receiver for QRP work is a super- 
het that has a 1.2-kHz mechanical filter 
and a Q multiplier. This combination 
reduces the overpowering effect of near¬ 
by signals and improves the signal-to- 
noise ratio. Used with a narrowband 
mechanical filter, the Q multiplier can be 
used to peak or null a signal within the 
mechanical filter passband. 

selectivity 

The combination of a 1.2-kHz me¬ 
chanical filter and a Q multiplier offers 
advantages not found in many commer¬ 
cially built amateur receivers. The narrow 
bandwidth provided by the mechanical 
filter, in combination with the Q multi¬ 
plier, provides discrimination between 
strong and weak signals; the Q multiplier 
allows you to peak or attenuate a signal 
across the mechanical filter passband. 

Parallel-resonant circuits that have a 
high Q also present a high resistance, and 
thus a high impedance, which is subject 
to a reduction to a lower value due to the 
circuit to which it's connected. It's im¬ 
possible to prevent this effect, but it can 
be reduced. In a practical parallel-reso¬ 
nant circuit, the impedance can be ex¬ 
pressed as: 

Z r = QX (1) 
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where 

Z r = impedance at resonance (ohms) 
Q = quality factor 
X = reactance of C or L (ohms) 

The result of eq. 1 is that Q is 
degraded due to changes of reflected 
impedances caused by the Miller effect. 
Such degradations adversely affect the 
operation of the Q multiplier due to its 
method of coupling to the receiver. It 


to understand the problem, is the 3-dB 
bandwidth of our parallel-resonant cir¬ 
cuit. The bandwidth at the 3-dB points is: 

BW = f 0 /Q (2) 

where 

f Q = resonant frequency (kHz) 

Q = quality factor 

For a Q of 200 at 455 kHz ±3 dB, f D = 
455/200 = 2.2 kHz. The loaded Q is: 

Q = R/X (3) 



became clear that isolation of input and 
output circuits would offer some im¬ 
provement. This isolation was achieved in 
the circuit of fig. 1. 

The heart of the Q multiplier is an 
inductor with a high Q (typically of the 
order of 100). I found that the receiver 
circuitry associated with the Q multiplier 
degraded its Q so that full capability of 
the Q multiplier was not fully realized. A 
review of some basic theory will help to 
explain. 

example. Let our inductor have an un¬ 
loaded Q of 200. The inductive and 
capacitive reactance of the circuit are 
each 500 ohms. Thus Z r = QX = 200 x 
500 = 100k ohms, which is the impe¬ 
dance of the parallel-resonant circuit. 

Another consideration, which will help 


where 

Q = quality factor 
R = parallel load resistance (ohms) 

X = reactance (ohms) 

From eqs. 2 and 3 it can be seen that 
bandwidth is an inverse function of load 
impedance. 

the Q multiplier 

Now that we've reviewed the facts 
regarding inductors in parallel resonance, 
let's take a closer look at the Q multi¬ 
plier. The Q multiplier is an amplifier that 
functions as a very high-Q circuit. It is 
connected in parallel with one of the 
receiver i-f stages. A parallel-resonant 
circuit has a very high impedance. Any 
signal passing through the i-f at the Q 
multiplier resonant frequency sees a very 
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high shunt impedance and is not attenu¬ 
ated, whereas signals near the Q multi¬ 
plier resonant frequency appear on the 
skirt of the Q multiplier response curve 
and are shunted to ground. As the regen¬ 
eration control is advanced to a point just 
below oscillation, the effective Q of the 
circuit is increased, thus the peaking 
action can be increased to any desired 
level. 

It's possible to attenuate adjacent ssb 
signals in the same manner, but a much 
lower regeneration level is required. In 
CW operation, another interesting effect 
is the inability of the Q multiplier to 
respond to static or key clicks; this is 
because the Q will not build up fast 
enough to respond to such impulses. 

the vari-Q circuit 

The circuit acts like a variable filter 
with a bandwidth adjustment. For this 
reason "Vari Q Filter" is the name given 
to the circuit. Sufficient gain is available 
to compensate for any losses in its addi¬ 
tion to most receivers. 

A review of fig. 1 shows that the input 
circuit impedance approximates the reac¬ 
tance of an i-f transformer. The input is 
coupled to the gate of a fet, which is 
directly coupled to the collector of an 
HEP55 or similar transistor. The HEP55 
serves as the Q-multiplier regenerative 
amplifier. 

The base of the HEP55 is connected to 
one of the secondary windings of the 
transformer (L3). Feedback is produced 
by coupling the output into the input of 
this amplifier via the tuned secondary, 
which has the high Q required. The input 
and output circuits are arranged to be 
completely isolated. Also, sufficient gain 
is available to allow regeneration to 
occur. 

The usual Q multiplier circuit is 
coupled very loosely to the i-f input 
through a so-called gimmick capacitor 
(twisted lead). The gimmick must be 
connected between the output of the 
mixer and the first i-f input as shown in 
fig. 2A. The Vari-Q Filter differs in its 
installation — it is connected in series as 
shown in fig. 2B. When the Vari-Q Filter 


is added to the i-f strip, the loading 
effects are so small that it acts as a Q 
multiplier. Of more importance, the 
Vari-Q Filter retains these properties 
across the full passband of the mechanical 
filter. 

It is rarely required to operate the 
Vari-Q circuit near the unstable level 
since extremely narrow passbands can't 
be used; so a lower level of regeneration is 
used, which offers greater stability. 

It is possible to completely eliminate 
one of two CW signals by adjusting the 


table 1. Coil and capacitor data. All coils are 
wound with no. 32 enamelled wire. 


frequency 

LI L2 L3 

core type 

C CA 

(kHz) 

(no. turns) 


(pF) 

50 

16 130 40 

Ferroxcube 

1811CA250-387 

3600 10-75 

455 

12 115 24 

Amidon T44-15 

470 7-45 

1800 

6 100 18 

Amidon T44-15 

75 3-30 


tuning capacitor, CA, to recenter the 
passband of the Vari-Q Filter. A very 
small loading effect is reflected into the 
LC combination. The output of the 
source follower is coupled through a 
small capacitor to the i-f transformer, 
which serves as an input. The 2.4k source 
follower load resistor can be changed to 
match any required load simply by substi¬ 
tuting the desired value. It is important to 
use a balanced power supply. Current 
drain is 6 mA, which can be supplied 
from a battery. 

Table 1 is included to allow the home 
brew artist to scale off his own frequency 
requirements. The toroids and pot cores 
indicated can be substituted with any 
inductor having a Q of the order of 100. 

construction 

The Vari-Q filter is built on a small 
piece of etched circuit board employing 
"circuit stiks." The variable tuning capac¬ 
itor can be found in surplus bins. Its small 
size allows it to be mounted to the board 
directly, which reduces lead length and 
allows the unit to be mounted on the 
receiver front panel. Next to the capaci¬ 
tor a potentiometer, used as the regenera- 
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tion control, was added to the front 
panel, giving full control to the filter 
circuit. 

operation 

For best results the regeneration con¬ 
trol should be at a low setting, and the 
tuning capacitor should be at mid range. 
Tune in the desired signal. If interference 
is present, adjust the regeneration control 
until a slight "plop" is heard, but do not 
advance it further. Then tune in either 
the desired signal or null the interferring 
signal by adjusting the variable capacitor. 
If greater selectivity is desired, advance 



o 

fig. 2. The usual Q multiplier is connected in 
parallel with the i-f as shown in (A). The 
Vari-Q Filter is connected in series as shown 
in (B). 

the regeneration control until a ringing 
effect is heard. The amount of ringing 
that can be tolerated is a variable that 
depends on the operator. With experience 
and skill, it's possible to pull weak signals 
out of noise and interference even when 
background ringing occurs. The regenera¬ 
tion control has a fairly wide range and 
won't cause the unit to break into oscilla¬ 
tion until the control is close to its 
maximum position. 

Although the Vari Q was designed for 
a QRP receiver, it has also been incorpo¬ 
rated into my 75A4 and UR388 receivers. 
Several others have also used it success¬ 
fully in other receiver designs. The Vari Q 
will be manufactured either as a kit or as 
a complete unit. Details are available — 
send me a self-addressed stamped 
envelope. 

ham radio 
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AMATEUR ANTENNAS 

Each Hustler antenna design is specif¬ 
ically optimized for amateur band per¬ 
formance. Every assembly is manufac¬ 
tured from the best available materials 
under carefully controlled quality stand¬ 
ards to give you superior mechanical 
and electrical performance. For more 
than a decade, reliability has been our 
foremost desire! 

COMMUNICATIONS WORLD has all 
HUSTLER models in stock at ALL 
TIMES. Ready for pickup or delivery 
to anywhere in the world. Write or call 
for free catalogue. 


COMMUNICATIONS WORLD INC. 

4788 STATE ROAD 
CLEVELAND, OHIO 44109 
(216) 398-6363 

(Northeastern Ohio's most 
complete communications 
center) 
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tebook 


only 80 Hz. A signal cannot peak as 
desired unless its beat note is near 750 


adding a cw filter 

Many transceivers don't have sufficient 
selectivity for CW so a good audio filter 
must be added. Several good active filters 
are available, powered by a small battery. 
The filter should not be in the circuit 
while you scan the band or listen to ssb. 
Therefore, two switches may be needed; 
one for the filter and one for the battery. 
If wired as shown in fig. 1, a single dpst 
switch is all you need. In its normal 
position the filter is shorted out of the 
circuit and the battery circuit is open. 


BATTERY 
CIRCUIT 

^ OUTPUT 

fig. 1. When installing a CW audio filter in your 
transceiver a single dpst switch may be used to 
turn off the power supply and by-pass the 
filter. 



The filter may be added between the 
audio output of the receiver and an 
earpiece. If convenient, it is better to 
install it between audio stages, where the 
audio signal level is still low. In any case, 
make sure that shorting the filter input 
and output does not upset some dc 
circuit within the receiver or in the filter 
itself. 

Because of the extreme selectivity of a 
good filter, an incoming beat frequency 
must be held to narrow limits. For 
example, a CWF-2 filter* has a center 
frequency of 750 Hz and a bandpass of 

*The CWF-2 CW audio filter is available from 
MFJ Enterprises, Box 494, State College, 
Mississippi 39762. 


Hz. 

If your transceiver has variable offset 
control, the receiver can be tuned (for 
desired beat) without changing the trans¬ 
mitter tuning. My Swan 350C does not 
have such a control. Although adding the 
filter greatly improved CW reception, I 
decided to modify the set for maximum 
efficiency. 

In the receive position a fixed 10-pF 
capacitor (C-140 on the schematic) is 
added across the carrier oscillator crystal. 
This creates a beat of 800 Hz. I replaced 
C-140 with a 25-pF variable. Now I can 
peak all signals, and can also chase a 
drifting signal without varying transmitter 
tuning. 

Front-panel space is limited, so I re¬ 
moved the rf gain pot to make space for 
the 25-pF capacitor. Gain had always 
been left at maximum, anyway, so I 
didn't need the gain control. A fixed 
10,000-ohm resistor replaced the pot. 

The CWF-2 can be switched to several 
bandwidths, 180, 110 or 80 Hz. I prefer 
the latter at all times (except when 
scanning the band or listening to ssb). 

I. Queen, W20UX 

magnetic fields 
and the 7360 

Having had occasion to work on sever¬ 
al sideband transceivers using the 7360 
magnetic-deflection mixer tube, I found 
these tubes much influenced by stray, 
external magnetic fields. The deflection 
plates inside the tube can also be per¬ 
manently charged. 

On one occasion I found the 7360 
would not balance out the carrier in any 
position of the balance pot, while another 
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tube worked as it should. I tried a 
homebrew degaussing coil about two 
inches in diameter, dropping the tube 
through it with 60 cycle ac on the coil, 
thinking the field would become progres¬ 
sively weaker as the tube passed through. 
However, results were unsatisfactory and 
the tube still refused to balance. 

With the tube in its socket, I passed a 
permanent magnet along the glass en¬ 
velope from bottom to top. Still no 
improvement. When the magnet was re¬ 
versed, however, the tube came to life 
and a good balance was obtained about 
one-third of the way through the pot 
rotation. 

Watch where you lay the 7360 when 
out of its socket. A screwdriver on the 
bench may be magnetized, and alongside 
the 7360, it will do its worst. Even when 
testing the tube, don't put it down on top 
of the tester, the transformer may be 
mounted right underneath and not mag¬ 
netically shielded. Also, watch out for 
steel tube shields for the 7360, they may 
become magnetized. 

Eugene A. Hubbell, W7DI 


finding square roots 

The small, hand-held digital electronic 
calculator is showing up in large quanti¬ 
ties in the marketplace, and every large 
discount department store has several 
from which to choose. These calculators 
are great to have in your home for 
every-day calculations or even electronic 
circuit design. Although most of the 
consumer-oriented calculators are excel¬ 
lent for the standard mathematical func¬ 
tions of addition, subtraction, multiplica¬ 
tion and division, the square root func¬ 
tion is missing. However, by application 
of the Mechanic's Rule,* extracting 
square roots may be obtained with great¬ 
er than slide-rule accuracy. Although the 
answer has a small amount of error, the 
result may be used for most applications. 

‘James and James, Mathematics Dictionary, 
D.Van Nostrand Company, New York, third 
edition, page 233. 


The Mechanic's Rule is as follows: 





^ + est \fW 
2 


where N is the number you want the 
square root of, and est ON is the esti¬ 
mated square root. 

For example, find the square root of 
54. Since 54 falls between 49 and 64 
(square roots 7 and 8, respectively), the 
square root of 54 will be between 7 and 
8, and probably, by inspection, around 
7.3. Plugging these numbers into the 
Mechanic's Rule: 

g + 7.3 

a/54 se ^2 - = 7.349 

This answer, when squared, yields 
54.008, which represents better than 
0.02% accuracy. 

John A. Sego, K9DHD 


active microphone 
impedance match 

It seems that fate, often perverse, 
always arranges for those high-quality 
microphones that show up in surplus 
outlets to be of the low-impedance type. 
As nearly all amateur radio transmitters 
are designed for high-impedance micro¬ 
phone input, you have to use some sort 
of an impedance-matching device to mate 
the two. An additional complication 
appears in the situation of high-quality 
microphones often having an output 
that's not quite large enough to satisfy 
the average transmitter, even with an 
impedance matching (and voltage) step- 
up transformer. 

Since I had just such a situation, plus a 
desire to rectify it, I built a transistorized 
unit that solved both elements of the 
problem quite satisfactorily. The solution 
had the additional positive attraction of 
costing nothing. Nothing, that is, if you 
have purchased a few surplus (and 
well-loaded) PC boards. That was the 
source of the parts I used, and the circuit 
boards had been acquired long ago just 
for a few specific parts, with the excess 
going into my junkbox. (Perhaps I should 
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be honest and state that my junkbox 
occupies an attic, an ex-garage and two 
backyard storage buildings!) 

The transistor is an ideal impedance¬ 
matching device. In either the common- 
base or the common-emitter configura¬ 
tion it presents a low-impedance input 
circuit that will provide a reasonable 
impedance match for a 25-ohm micro¬ 
phone. Microphones, fortunately, are 



fig. 2. One-transistor microphone impedance¬ 
matching circuit matches low-impedance micro¬ 
phones to high-impedance inputs common with 
amateur ssb transceivers. 


very tolerant of match. Just don't work 
them into too low a load impedance. 

For my project, I selected the com¬ 
mon-emitter configuration. The selection 
was not based upon any overweening 
factor; the common-base probably would 
have been just as satisfactory. Much the 
same attitude prevailed in the selection of 
component values. There is a very wide 
latitude of choice, within which the 
exercise of reasonable judgement deter¬ 
mines what you'll use. The values given in 
the schematic diagram are ones that work 
and work well, being mutually compati¬ 
ble for desired gain and frequency range 
as well as low waveform distortion. 

A PIMP transistor was used, picked 
because of the high h fe of the 2N604 
lifted off a surplus circuit board. It must 
have been a good choice, for gain is more 
than ample. The output is appreciably 
greater than that from a transformer 
designed expressly for microphone im¬ 
pedance matching. 

I built my unit on a piece of insulating 
board of uncertain origin and composi¬ 
tion. Holes were drilled for flea clips and 


for the three leads of the transistor. These 
leads were bent over and soldered to 
adjacent flea clips. All components were 
mounted on flea clips, with the physical 
arrangement of parts almost exactly fol¬ 
lowing the schematic diagram shown in 
fig. 2. 

The completed unit enabled an 
Electro-Voice Model 637 microphone to 
provide all the audio input needed by my 
Drake TR-4 transceiver. On-the-air checks 
of audio quality have been quite pleasing, 
a compliment to both the microphone 
and the impedance-match/amplifier. 

Carl Drumeller, W5JJ 


using the Shure 
401A microphone 
with the Drake TR-4 

The audio passband of the Drake TR4 
transceiver, when used with the recom¬ 
mended Electrovoice microphone, has in¬ 
sufficient gain if the operator has a deep, 
bass voice. This can be improved by using 
a Shure 401A microphone, but the orig¬ 
inal microphone circuit of the TR4, 
consisting of 1000-pF blocking capacitor 
and 6.8 megohm grid leak, is unsuitable 
for the Shure 401 A. 



fig. 3. Modifications to the TR4 speech circuit 
for use with the Shure 401A microphone. This 
microphone is particularly suitable for opera¬ 
tors with deep, bass voices. 


The solution to this problem is shown 
in fig. 3. The new components are indi¬ 
cated by asterisks. In my rig the new 
components are clustered around the 
tube base. The existing printed-circuit 
board assembly is left intact except for 
the connection to the grid of the 12AX 7. 

Harry Manning, G3XOM 
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At ICOM 

... the benchmark is quality. 

Take a look at the unique Inoue IC-21 
.. .tomorrow’s rig... available today! 


24 CHANNELS 
WITH 7 PROVIDED 
PLUS OPTIONAL 
RCV VFO 
NOW AVAILABLE 



READY TO 
GO ON: 

1 94/94 

2 34/94 

3 16/76 

4 76/76 

5 22/82 

6 28/88 
7 52/52 


ONE LOOK TELLS YOU THE IC-21 IS ONE OUTSTANDING 
2-METER FM RIG ! 

IC-21 features give it a uniqueness which others are still trying to achieve. 
Check these features and you'll know why the IC-21 is something special: 


■ SUPER HOT RECEIVER . . . You’ll copy signals others miss. TheMOSFET front end 
provides better than 4uv/20db sensitivity. Cross channel interference is virtually 
eliminated by 5 helical resonators in the RF amplifier . . . plus 2 IF filters. On frequency 
assurance is provided by trimmer caps on both Rx and Tx for all channels. 

■ VERSATILITY . . Mobile or base, with BUILT IN AC and DC supply . . . plus 2 power 
ranges . . . the high/low power switch offers a power output range of .1 to 10 watts. 
It makes mobile or base use equally practical. 

■ DISCRIMINATOR METER A front panel meter allows you to accurately tell if you 
or other stations in the QSO are on frequency. 

■ NETTING SWITCH . . . This feature allows the IC-21 to listen to itself for calibration 
purposes. 

■ P.A. TUNING CONTROL . . Allows the power output to be optimized over a wide 

range frequency separation. 

■ R.l.T. CONTROL . . Offsets the receiver frequency to bring in signals which are not 
properly calibrated. 

■ S.W.R. BRIDGE . . . Built right into the front panel for the IC-21 is an accurate S.W.R. 
bridge for 2-meter work. An invaluable aid for VHF antenna experiments. 

■ SOLID CONSTRUCTION AND FAST SERVICING . . . Unique modular construction. 
Each section is enclosed in a plug in and out metal encased module, making the IC-21 
super stable and easy to service. Warranty: A 90-day warranty is provided. 

■ 24-CHANNEL CAPACITY . . . Plenty of room for today's . . . and tomorrow's use. 
7 channels included will save you an extra $40 on xtals alone! Plus you have the unique 
optional Receiver VFO available to scan the band to really find out what’s going on 
2 meters .. . today . . . and tomorrow! 


TRY THE INOUE IC-21 ON FOR SIZE 

— And see the ICOM line at your local dealer or write for information — 


Distributed by: 


ICOM 


— Dealerships Available — 


(D 


ICOM WEST 

1261 170th St N E 

Bellevue. Wash 98008 
1206) 641 0564 


ADIRONDACK 
RADIO SUPPLY 

185 West Mam Street 
Amsterdam, N.Y. 12010 


ICOM EAST 

D»v ACS. Inc 
Box 331 

Richardson. Tex 75080 
(2141 2350479 
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THE $39* 

2 METER FM 
TRANSMITTER 


It's here ... a single channel, crystal 
controlled solid state FM transmitter with 
built-in speech processing. A complete 
circuit board assembly (1 Va oz.. 3.75 cu. 
in.) NOT a Kit that doesn't have it all to¬ 
gether. Includes miniature crystal micro¬ 
phone, complete technical data. Fully 
tested. Just connect battery, antenna and 
microphone, and you're in the 2 meter 
world. 

TYPICAL PERFORMANCE 
SPECIFICATIONS 


Tronsmitter output 
into 50 ohms: 
Frequency Stability: 

Current Drain: 

FM Noise: 

Modulation: 

Audio Response: 


200 MW typical 
@ 8.1 v 

±0 0025% (-35 C to 
-+56X). nom. freq. ref. 
70 ma. @ 8.1v 
45 dB below 3.3 KHz. 
deviation @ 1000 Hz 
Phase Modulation 
± 3 dB of 6dB/octave 
pre-emphasis over 300- 
3000 Hz 

±5 KHz (adjustable) 


Available for limited time only. Fill out the order 
form below NOW and mail with check or money 
order payable to ComData Division, International 
Signal & Control Corp. 

1-4 units $39.95 5 or more $34.90 

INCLUDING MICROPHONE 

□ 146 94 or □ 146 34 or □ 146.16 

Extra Crystals $2 95 each, available only with 
order for transmitter. List Frequencies Below: 


(Pennsylvania residents, please add 6% sales tax ) 


City . State 


International Signal & Control Corp. 

3050 Hempland Road 

Lancaster. Pa 17601 Tel (717) 299-3671 



FEELING 

LEFT 

OUT? 


Do you sometimes feel as though 
the world of amateur radio is mov¬ 
ing a good bit faster than you are? 

There’s little question that our 
hobby has really been on the move 
lately what with FM, SSTV, satellite 
communication, RTTY, not to men¬ 
tion the solid state revolution and 
the many new doors that it has 
opened. 

Ham Radio has kept its readers 
up to date on this fast moving 
scene. They've been better informed, 
they've had more fun from their 
hobby. 

Don't take a chance 
Don’t miss another issue 

SUBSCRIBE TODA Y 


ham 

radio 


magazine 


Greenville, NH 03048 

Please enter my □ new □ renewal 
subscription. 

□ One Year $7.00 


GET ONE YEAR FREE! 


□ Three Years 


$14.00 
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5. OX OSCILLATOR 

Crystal controlled transistor type. 
Lo Kit 3.000 to 19,999 KHz. Hi Kit 
20.000 to 60.000 KHz. (Specify 
when ordering) $2.95 


CRYSTAL MFO. CO., INC. 

lO NO Iff • OK l A CITY OK LA 73102 


3. PAX-1 TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier 
designed to follow the OX oscil¬ 
lator Outputs up to 200 mw. 
depending on the frequency and 
voltage Amplifier can be ampli¬ 
tude modulated. Frequency 3.000 
to 30 000 KHz $3.75 


2. SAX-1 TRANSISTOR 
RF AMP 

A small signal amplifier to drive 
MXX-1 mixer Single tuned input 
and link output. Lo Kit 3 to 20 
MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 


4. BAX-1 BROADBAND 
AMP 

General purpose unit which may 
be used as a tuned or untuned 
amplifier in RF and audio appli¬ 
cations 20 Hz to 150 MHz Pro¬ 
vides 6 to 30 db gain. Ideal for 
SWL. Experimentor or 
Amateur $3.75 


write for 
CATALOG 


1. MXX-1 TRANSISTOR 
RF MIXER 

A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator are used for injection in 
the 60 to 170 MHz rango Lo Kit 3 
to 20 MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 


for the COMMERCIAL user... 


6. TYPE EX CRYSTAL 

Available from 3.000 to 60.000 KHz. 
Supplied only in HC 6/U holder. 
Calibration is ± .02% when oper¬ 
ated in International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 


INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 


INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available from 70 KHz 
to 160 MHz in a wide variety of holders. 

Crystals for use in military equipment can be 
supplied to meet specifications MIL-C-3096E. 

CRYSTAL (GP) for "General Purpose" 

TYPES: applications 

(CS) for "Commercial Standard" 

(HA) for "High Accuracy" close tem¬ 
perature tolerance requirements 


lor the EXPERIMENTER! 


□ 


■ 
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A new book 
from HR... 

worth looking into! 



note t>ooh 




Here it is! HAM RADIO'S first book, a compila¬ 
tion of the best of our popular Ham Notebook 
section during our first years of publication. 

Just loaded with clever ideas and nifty little 
circuits to make your time in the ham shack 
more productive and enjoyable. 

The many chapter headings include: 

Antennas and Transmission Lines Power Supplies 

FM and Repeaters Receivers and Converters 

Keying and Control Transmitters 

Measurements and Test Equipment VHF and UHF 

Oscillators Station and Workshop 

Your copy is already sitting here on the shelf 
waiting for you and at a special low introduc¬ 
tory price at that. Only $3.50 through Septem¬ 
ber ($3.95 after that). 

SEND FOR THIS EXCITING BOOK TODAY. 

_ Just $3.50 postpaid 


om 




BOOKS Greenville, New Hampshire 03048 J 
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- PCB KITS - 

RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC $40.00 
DRILLED PCB ONLY $ 6.00 

RTTY AFSK Gen All Shifts & CW 1C. 9 VDC <» 2ma $6 60 
100 KHz XTAL CALIBRATOR Less Xtal 9 VDC <S> 2ma $4.75 
POWER SUPPLY — 28 VDC (S' 650 ma output $8.95 
PREAMP MICROPHONE, 26 DB Gain 9 VDC <S> lma $3.50 
LIMITER PREAMP For High Z M.he 9 VDC (S’ lma $4 80 
PRODUCT DETECTOR For Your Receiver 9 VDC O lma $3 60 
“S" METER KIT Less lma Meter 6.3VAC $4.75 

SWR METER, Stripline, Less 200/ia Meter $2 95 

WWV CONVERTER 3.5*4.0 MHz Output 9 VDC @ 5ma $5.25 
Requires 6*6.5MHz Crystal 

6 METER CONVERTER FET Front End 9 VDC @ 5ma $5.95 
7*11 MHz Output Less 43 MHz Xtal 
CW KEYING MONITOR, RF Keyed, Less Spier. 9 VDC (S' 9ma 

$4.70 

POWER SUPPLY - 9 VDC (? 50ma Output 115VAC S4.85 
6 OR 2 METER CASCODE PREAMP 80 VDC (S' 4.5ma $4.95 
Wired & Tested Less 2 ea 6CW4 
Nuvistors. Specify 6 or 2 Meter Model 
DRILLS, #54, 56, 58 or 60 (each) $ 40 

Finest Quality for PCB'S, Made in USA Three For $1.00 

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW, 
100% SOLID STATE AND COME COMPLETE WITH AN 
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND 
ALL PCB MOUNTED COMPONENTS KITS ARE LESS 
POWER SUPPLIES. CHASSIS, AND ENCLOSURE HARD¬ 
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE 
FOR COMPLETE DATA SHEET AND SCHEMATIC. 


K.V.G. M.M. 
J-BEAM 


The current international financial 
crisis and its unsteadying effect on 
the value of the U. S. Dollar make it 
impossible to quote prices on our pro¬ 
ducts at press time. 

Please write (or use Check-Off) to 
obtain current prices on the items you 
need. 


SATISFACTION GUARANTEED RETURN IN 30 DAYS 
FOR REFUND. ALL KITS POSTPAID. INCLUDE 25.- 
HANDLING CHARGE. WASHINGTON RESIDENTS ADD 
5.3% SALES TAX. 


P. M. ELECTRONICS INC. 

519 SOUTH AUSTIN, SEATTLE. WASH. 98108 


CRYSTAL BARGAINS 


Depend on... 

We supply crystals from 
16kHz to 100MHz. Over 
6 million crystals in 
stock. 


SPECIAL 

Crystals for most ama¬ 
teur 2-Meter F.M. Trans- 


$3.75 Each 

Inquire about quantity 
prices. Order direct. Send 
check or money order. 

For first class mail add 15C per 
crystal for airmail add 20C ea. 


CRYSTALS 

DIVISION OF BOB 
WHAN & SON 
ELECTRONICS. INC 

2400 Crystal Dr. 
Fort Myers 
Florida 33901 
(813) 936-2397 

Send IOC for new 
catalog with 
oscillator circuits 
and lists of 
thousands of 
frequencies in 
stock. 


SPECIALS! CRYSTALS FOR: 

Frequency Standards *“'* 

100 KH.- (HC13/U) 54 50 

1000 KH: (HC6 U) 4.50 

Almost All CB Sets. Trans, or Rec. 2 50 

(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 1.50 

(Except 80 meters) 4 for 5.00 

80 Meter Range in FT-243 2.50 

Color TV 3579 545 KH; (wire leads) 1 60 


KVG CRYSTAL FILTERS 

XF-9A SSB TX 

XF-9B SSB RX 

XF-9M CW RX 

XF 900 SERIES CRYSTALS 

XF 107-B 8 POLE FM 

XF 107-SO4 4 POLE FM 

MM RECEIVING CONVERTERS 


MMc 50 
MMc 144 
MMc 220 
MMc 432 
MMc 1296 


28 • 32 I. F. 
LOW NOISE 
DIE-CAST BOX 


MM VARACTOR TRIPLERS 


MMV 432 


MMv 1296 


144 

ALSO 148 
432 


J-BEAM AERIALS 

70/MBM46 420 — 460 

46 ELEMENT BEAM 


SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 
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graphic time-teller 



An operating aid that will interest 
hams active in OX work, as well as 
foreign broadcast listeners, has been in¬ 
troduced by U-J Industries. By the turn 
of a knob the operator may position the 
drum dial, viewed through an opening in 
the map panel, so that his local time 
appears at the map line for his time zone. 
The standard time for all other time 
zones may then be read from the dial at 
those zone lines, and the GMT hours are 
shown in each margin of the map. If on 
daylight saving time, the operator simply 
positions his local daylight time at the 
meridian line to the east of his actual 
zone line. World standard times and GMT 
hours remain correct. 

Schedule planning is greatly facilitated 
by the quickness with which the operator 
may turn to other times for his location 
for a look at other-country times at those 


other hours. This is a flexibility not 
realized through the use of tables or 
24-hour clocks having countries listed 
around the dial. 

The map panel features enamel on 
aluminum, with the ocean areas in blue 
and other features in black. In the top 
margin is shown, for each time zone, the 
name of one or two countries (or cities or 
other areas) that are within the zone. In 
the other margins latitude and longitude 
figures are shown. To add to the visual 
presentation, the hours of daylight are 
printed in red and the hours of darkness 
in black. This is an aid in determining 
conditions along the signal path. The 
cabinet is hand-crafted of acrylic sheet, 
and is slightly over nine inches long. 

List price of the Time-Teller as illustra¬ 
ted is $18.50 plus postage. A complete 
kit is available at $14.75, and a basic kit 
is $11.75. The latter includes map panels, 
assembled drum dial with shaft and 2- 
color chart, angles and other hardware, 
but not cabinet (cabinet drawings are 
included) or knobs. Additional informa¬ 
tion is available from U-J Industries, 6605 
Shoal Creek Boulevard, Austin, Texas 
78757, or use check-off on page 110. 


eye-ball QSL cards 

These new eye-ball QSL cards are 
designed for the radio amateur who ac¬ 
tively participates in hamfests, club meet¬ 
ings or eye-ball QSOs. Eye-Ball QSL 
Cards are simulated engraved business 
cards printed on deluxe citation card 
stock with a choice of three colors: black, 
blue and red. ARRL or club emblem cuts 
may also be included in your layout. 
There is no need to give away expensive 
QSL cards when you can give an Eye-Ball 
QSL Card for less than 1 cent each. 

These eye-ball QSL cards are available 
at $7.95 per thousand for one color or 
$8.95 per thousand for two colors, post¬ 
paid (add $1.00 for ARRL or club 
emblem cuts). Available from Lecours 
Enterprises (K0OJW), 814 Riderwood 
Drive, Hazelwood, Missouri 63042. 
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antenna noise bridge 



Amateur radio antennas, including 
two-meter fm systems, can now be tested 
for resonant frequency and impedance 
with the Omega-t Systems Antenna Noise 
Bridge. The Antenna Noise Bridge, 
models TE7-01 and TE7-02, combine 
precision and measurement flexibility 
normally found only in a collection of 
expensive laboratory equipment. 

Able to be used over the entire range 
from 1 to 300 MHz, the antenna noise 
bridge allows testing and tuning for op¬ 
timum performance from an antenna and 
receiver without the use of additional 
equipment. It also replaces any other 
testing equipment, specifically vswr 
bridges, with a more accurate test system. 

The antenna noise bridge can be used 
to test beams, whips, dipoles, quads or 
complete antenna systems by connecting 
the instrument between the antenna to be 
tested and the station receiver. For more 
information, write to Omega-t Systems, 
Inc., Box 1010, Richardson, Texas 
75080, or use check off on page 110. 

veroboard kit 

Vero has introduced their new Vero¬ 
board Kit DIP 24 for use with integrated 
circuits. Engineers, technicians and exper¬ 
imenters will enjoy using the DIP 24 Kit 
as it eliminates the need for etching, 
drilling and making terminals. The boards 
are used for mounting and intercon¬ 
necting dual-in-line 1C packages for de¬ 
velopment applications, as well as for 
production runs where variations of the 
basic design may be required. 

Supply lines are positioned adjacent to 
all DIP locations and are connected to the 


NURMI ELECTRONIC SUPPLY 

DEPT. 19 

1727 Donna Road Wait Palm Boach. Florida 33401 
PHONE - (305) 686-9553 

BUILDERS. EXPERIMENTERS - We are distributors 
lor Airco Speer. Belden. Keystone, Motorola HEP. Phil- 
more, Oneida, Sylvania Lamps, etc. Order with confi¬ 
dence in our UNCONDITIONAL GUARANTEE. 

HEP 170 — 2'/»A, 1000 PIV, diodes. Factory packs of 
10. The one diode that does it all. 

10/83.00 100/S25.00 

RCA 40673 DUAL GATE MOS FET 
Factory Fresh 5/86.00 

MAGNET WIRE - SUPER SPECIAL 
We bought out a transformer mfg. and have tons of mag 
net wire in stock. Formvar, Heavy Formvar, Enamel, 
Polythermaleze, and teflon insulation. 

No one can match these prices! I I 
16ga 23ga 7 Lb. Average Spool 85.00 

33ga 47ga 2 Lb. Average Spool 81.50 

TAKE 20% OFF 820.00 MAGNET WIRE ORDER 

26 GAUGE TWISTEDPAIR TEFLON WIRE 

Tinned, Solid, Great for hook-up and speaker wire, 
1C projects. 1100 foot spools. Only S4.75 

MINIATURE CRYSTAL SWITCH 
ALCO No. MRA 1-10 1 Pole 2-10 Position, 

Adjustable stop, only . 

1/2" Dia„ 3/4" Deep. Iili ii™" 
for most walkie-talkies. f- ' 

syntheizers, etc. New and complete with 1/2" Ray¬ 
theon Knob. Only 82.25 

MICROPHONE HANGING CLIPS 
10 Metal clips for hanging mikes on any metal, plastic, 
or wood surface. 10/81.29 

TRIMMER CAPACITOR ASSORTMENT 

An assortment of 25 mica compression trimmers. 
Popular styles and sizes. Single, double and triple 
section styles included. All popular lor project build 
ing and for only about 8.07 each. Only 81.79 

HIGH VOLTAGE CERAMIC STANDOFFS ™ 

Overall Height 3-3/4" 1 

Mounting Centers 1 -5/8" 

Builders, Broadcast Engineers. 

these are brand new standoffs. -^ 

The ceramic is tapped for a 10—32 screw. Don't pass 
up these hard to find standoffs at these prices. 

S3.00ea. 830.00/Dozen 

POT CORE ASSORTMENT Mfg. Ferroxcube 
An assortment of 10 pairs complete with specs. This 
is another hard to find item for the serious builder. 

Only 83.00 

_WE GUARANTEE WHAT WE SELLIIII- 

Wi ship UPS whenever pouibto Grv* ttreet address Include 
enough tot pottage, fleets refunded tn ceth. Florida residents 
include 4% Tee 
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To most people this is a symbol from 
Greek mythology. But to hundreds of 
thousands of active amateurs, Pegasus is 
the symbol of the Radio Amateur CALL- 
BOOK the single most useful operating 
reference for active amateur stations. 
The U.S. Edition lists over 285,000 Calls, 
Names and Addresses in the 50 States 
and U.S. possessions while nearly 200,000 
amateur stations in the rest of the World 
are listed in the DX edition. 

Both editions contain much other invalu¬ 
able data such as World Maps, Great 
Circle Maps, QSL Managers around the 
World, ARRL Countries list and Amateur 
Prefixes around the World, Time informa¬ 
tion, Postal Information and much, much 
more. You can't contest efficiently, you 
can't DX efficiently, you can’t even oper¬ 
ate efficiently without an up to date 
CALLBOOK. 

To make the CALLBOOK even more val¬ 
uable. three supplements are issued each 
year which bring your copy completely up 
to date every three months. These are 
available at a modest extra cost. Full de¬ 
tails in every CALLBOOK. 

Get your copies of the big new 1973 
CALLBOOKS today. 

US CALLBOOK DX CALLBOOK 

(less service editions) (less service editions) 

Just $8.95 Just $6.95 

US CALLBOOK DX CALLBOOK 

(with service editions) (with service editions) 

$14.95 $11.45 

Mail orders add 50c per CALLBOOK postage 
and handling. 

See your favorite dealer or send today to: 


RA0I0 AMATEUR 

^ ca 


0 * 00 ^ 


Deot e 925 Sherwood Drive 
Lake Bluff, III. 60044 


outer edge contacts. The layout pattern 
permits the mounting of packages having 
any number of terminations provided 
they are on 0.1-inch centers. When fitted 
in horizontally mounted card frames the 
DIPs are positioned in parallel vertical 
rows. The boards are punched with a 
matrix of holes on 0.1" centers ready to 
accept dual-in-line packages or 1C sockets. 
Plain holes off the copper tracks can be 
used for terminal pins. 

The Vero DIP Kit consists of one 
11824 board, which is 4.5 x 6.5 inches, 
with 22 contacts on two sides, a 44-pin 
edge connector, card extraction handle, 
design sheet and 10 14-pin DIP sockets. 
The DIP 24 Kit sells for $16.22. For 
more information, write to Vero Elec¬ 
tronics Incorporated, 171 Bridge Road, 
Hauppauge, New York 11787, or use 
check-off on page 110. 


tone burst encoder 



3000 ~~-13JO 

3«0 0 

,eoo wPll ' ,110 

'450 ■5j®K$~ ,, 00 
on _^®^*--3»so 





Palomar Engineers has announced a 
new tone burst encoder for use with 
two-meter fm repeaters and in other 
remote-control applications. Using LC 
tuned circuits and an 1C amplifier it 
features accurate tone frequency, low 
drift, and immunity to rf pickup and 
interference. 

An important application is tone-burst 
entry to two-meter repeaters. Many re¬ 
peaters require a short burst of an audio 
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tone for turn-on. Each repeater in a local 
area and on the same or nearby frequency 
uses a different tone; this prevents ac¬ 
cidental turn-on of other repeaters. 
Eleven tones, from 1650 to 3000 Hz, are 
in widespread use. The Palomar Engineers 
encoder produces all eleven tones as 
selected by a front-panel switch. 

The Palomar encoder has a built-in 
half-second timer. The time is adjustable 
and can be wired to produce a continuous 
tone for other remote control applica¬ 
tions. 

The Encoder is housed in a compact 
4x3x2-inch case with an anodized alumi¬ 
num control panel. The required +12 Vdc 
power is normally taken from the associ¬ 
ated transceiver. Outputs for both high 
and low impedance microphones are pro¬ 
vided so the unit may be used with all the 
popular fm transceivers. Price is $37.50, 
postpaid. For a free descriptive brochure, 
write to Palomar Engineers, Box 455, 
Escondido, California 92025, or use 
check-off on page 110. 

fast-scan/slow-scan 
tv camera 

The Thomas Electronics and 
Engineering Company has recently an¬ 
nounced the availability of their new, all 
solid-state, fast-scan/slow-scan television 
camera, the model HCV-1B. This new 
camera features a built-in ac power sup¬ 
ply and rf output on fast scan for viewing 
on a standard tv set. There is a provision 
for the addition of an audio sub-carrier 
module for home entertainment and re¬ 
cording of fast-scan signals on video tape. 

Slow-scan output meets FCC standards 
with white at 2300 Hz, black at 1500 Hz 
and sync at 1200 Hz. Amplitude is 
adjustable, zero to 3 volts p-p. Output 
impedance is 1000 ohms. The output 
spectrum also meets published Bell Sys¬ 
tem tariffs for voice couplers. 

The video output on fast-scan is 1.5 
volts p-p. The rf output is 1.5 millivolts 
p-p, adjustable for channels 2 through 6. 
With this camera fast-scan video or rf may 
be monitored at the same time slow-scan 
is being televised. 


International Electronics Unlimited 

Specials of the Month 
5001 LSI Calculator Chips 
Data Included Only $5.95 ea. 

MM 5312 Clock Chip 24 pin any readout 
4 digit (1 PPS output BCD) Only $8.99 ea. 


TTL 


7400 

.25 

7443 

1.25 

7493 

1.05 

7401 

.25 

7444 

1.30 

7494 

1.10 

7402 

.25 

7445 

1.25 

7495 

1.05 

7403 

.25 

7446 

1.45 

7496 

1.05 

7404 

.29 

7447 

1.45 

74121 

.55 

7405 

.27 

7448 

1.50 

74123 

1.15 

7406 

.55 

7450 

.29 

74145 

1.25 

7408 

.29 

7451 

.32 

74151 

1.05 

7409 

.29 

7453 

.32 

74153 

1.45 

7410 

.25 

7460 

.30 

74154 

1.75 

7411 

.35 

7470 

.50 

74155 

1.35 

7413 

.95 

7473 

.55 

74157 

1.50 

7420 

.25 

7474 

.55 

74161 

1.65 

7423 

.37 

7475 

.95 

74164 

2.95 

7425 

.39 

7476 

.55 

74165 

2.95 

7430 

.25 

7483 

1.25 

74175 

2.95 

7432 

.30 

7485 

1.20 

74181 

4.50 

7437 

.50 

7486 

.55 

74192 

1.65 

7440 

.25 

7489 

3.25 

74193 

1.65 

7441 

1.25 

7490 

1.25 

74194 

1.65 

7442 

1.15 

7492 

1.05 

75195 

1.15 

LOW POWER 

DEVICES 




74L00 

.40 

74L30 

.40 

74L85 

1.25 

74L02 

.40 

74L71 

.55 

74L86 

.95 

74L04 

.40 

74L72 

.55 

74L90 

1.75 

74L10 

.40 

74L73 

.75 

74L93 

1.75 

74L20 

.40 

74L74 

.75 

74L95 

1.75 


LINEAR 

LM301 Hi Performance Amp (T05) .45 ea. 

LM302 Voltage Follower (T05) .95 ea. 

LM304 Neg. Volt Reg. (T05) 1.25 ea. 

LM308 Micro Power op amp (T05) 1.25 ea. 

LM309H 5V Reg (T05) 1.25 ea. 

LM309K 5V1A power supply (T03) 1.95 ea. 

LM311 Comparator (T05) 1.25 ea. 

LM380 2 watt audio amp (Dip) 1.95 ea. 

709 Op Amp .29 ea. or 10/2.50 

723 Volt Reg .75 ea. or 5/3.25 

741 Freq Comp. .45 ea. or 10/3.95 

747 Dual 741 .95 ea. or 4/3.95 


NE565 Phase Lock Loop 2.95 ea. 

NE566 Function Generator 2.95 ea. 

NE567 Tone Decoder 2.95 ea. 

MEMORIES — ARE MADE OF — 

1101 256 Bit Ram Mos 2.95 ea. 

1103 1024 Bit Ram Mos 7.95 ea. 

7489 64 Bit Ram TTL 3.25 ea. 

8223 Programable Rom 6.95 ea. 

Data Included with Memories 


5005 LSI Four function calculator with extra 
storage register for constant memory applica¬ 
tion chain calculations add, subtract, divide, 
multiply with complete data $11.95 ea. 

Data only (Refundable with purchase) 1.00 ea. 

LED’s 

Data Lite 707 (type) (Pin for Pin Man 1 re¬ 
placement) 3.75 ea. 

Man III (type) 2.45 ea. or 3 or more 1.95 ea. 
Man IV (type) 2.95 ea. or 3 or more 2.75 ea. 
MV50 (type) Red Emitting .29 ea. or 4/1.00 

MV5020 (type) Large Red .39 ea. or 4/1.00 

MV10B Vrsable Red T018 .39 ea. or 3/1.00 

Satisfaction guaranteed. All items except where noted are 

fully tested. Minimum order $5.00 prepaid in U.S. Calif, 
residents add sales tax. Orders filled within 3 days after 
receipt. Please add .50 per spec, sheet for items priced 
at less than $1.00 ea. 

INTERNATIONAL ELECTRONICS 
UNLIMITED 

P. O. BOX 2238H 
WALNUT CREEK, CALIF. 94595 
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MODEL “A” Frequency Counter Price $299.00 
10Hz to 80 MHz (± 1Hz) Direct Count guar¬ 
anteed (1Hz to over 100MHz) typical) 

Read Out: 5 LED digits f- LED Over Range 
Sensitivity: Less than 100 millivolts over en¬ 
tire range. 

Power Req.: Either 120 VAC or 12 VDC 15 
watts approx. 

Small Size: 2.34" x 5.68" x 8.18" 

Overload protected input and DC power input. 
MODEL '*AS ,, Frequency Counter Price $375.00 
Exactly as above plus an internal 250MHz 
Scaler (±10Hz to well over the guaranteed 
frequency of 250 MHz.) No external power is 
required. 

Shifting DECIMAL POINT gives a DIRECT 
READOUT of VHF Frequencies. 

One BNC INPUT for both ranges. No cable 
changing from HF to VHF. 

(CA residents add State Sales Tax) 

Dealer inquiries invited 


<$ 


ELECTRONICS 

P.O. BOX 1672 
VISTA, CA. 92083 
714-726-1313 




Special Purchase Sale 
$1895 * 

Last chance to buy 
latest series CX7A. 

90 day warranty by dealer. 

complete parts inventory available 

•5% discount tor no-trade in sale 
Phone/write Don Payne, K4ID 
for a King-Size trade on your gear 

PAYNE RADIO 

BOX 525 

SPRINGFIELD. TENN. 37172 

Days Nites 

(615) 384-5573 (615) 384-5643 


September 1973 


The HCV-1B is furnished with a stand¬ 
ard type-C lens mount and is available 
with or without a lens. The unit is 
covered by a standard 90-day warranty 
and a complete service department is 
available if service is. ever required. A 
printed-circuit board exchange program is 
also in affect. All critical components are 
mounted in plug in sockets to provide 
quick and easy change without a solder¬ 
ing iron. 

Price, ready to operate with a Soligor 
25mm, fl .9 lens or Cosmicar 2519 is 
$395.00. Price less lens is $365.00. For 
more information, write to Thomas Elec¬ 
tronics and Engineering Company, Inc., 
Post Office Box 572, Hendersonville, 
Tennessee 37075, or use check-off on 
page 110. 

unique hex-socket 
drivers 


vgna/fane CX7A 



Xcelite is now manufacturing a line of 
Allen hex-type screwdrivers and inter¬ 
changeable blades with an unusual "ball¬ 
point" tip design that achieves a speed 
and ease in engaging and turning that is 
unattainable with conventional drivers. 

The tools work at any angle, thus 
being able to handle hex socket screws 
which, because of obstructions, cannot be 
reached straight-on. Because they slip 
into sockets more easily and faster than 
regular hex socket drivers, they simplify 
adjustments and speed up work, even in 
normal situations. 

Nine sizes, from .050 through 3/16 
inch, are available; fixed handle types. 

More Details? CHECK-OFF Page 110 


















singly or a complete set in a handy roll 
kit with extra pockets for associated tools 
are available, as are interchangeable Series 
99 blades singly or in a compact set that 
includes a regular detachable handle, ex¬ 
tension, and a transparent plastic case. 
Complete information, specifications, and 
prices are contained in new Bulletin/Price 
List No. 273L which may be obtained by 
writing Xcelite Incorporated, Orchard 
Park, New York 14127, or by using 
check-off on page 110. 


fm and repeaters 
for the radio amateur 

The ARRL has recently introduced 
the latest in their long list of books for 
the radio amateur. This new book, "FM 
and Repeaters for the Radio Amateur" 
represents several years work on the part 
of the editor, Thomas McMullen, W1SL, 
and many members of the league staff as 
well as contributions from amateurs from 
all over the states. Although some of the 
material in this book was originally pub¬ 
lished in QST, the majority is new, 
including many new projects and circuits 
that haven't appeared in print before. 

Chapters cover such topics as fm re¬ 
ceivers, fm transmitters, mobile and port¬ 
able equipment, antennas for base and 
mobile stations, repeaters, repeater con¬ 
trols and accessories, repeater technical 
problems and cures, testing fm gear, using 
surplus fm equipment, tips on buying 
used fm gear, repeater club organization, 
fm operating practices, suggestions for 
completing FCC repeater applications and 
the latest FCC regulations that pertain to 
repeater use. 

For the amateur who is interested in 
vhf fm, this book is an essential addition 
to his library. If you are having a problem 
with your repeater system, chances are 
that you will find the answer in this 
excellent manual. Soft-bound, 232 pages, 
hundreds of photographs and drawings, 
$3.00 from your local dealer or from 
Comtec Books, Greenville, New Hamp¬ 
shire 03048. 


f ZENERS^ 

I All Units Tested And Guaranteed I 


400 MILLIWATT UNITS — 3, 3.3, 3.6, 3.9, 4.3, 
4.7, 5.6, 6.2, 6.8, 7.5, 8.2, 9.1, 18, 22, 24, 27, 
Volts. 

1 WATT UNITS — 10, 11, 12, 13, 15, 16, 18, 
20, 22, 27, 30, 33, 39, 43, 47, 51, 56, 62, 68, 
75, 82, 91, 100, 110, 120, 130, 150, 160, 180, 
Volts. ALL UNITS 10% — 4 for $1.00 ppd. 

5% — 3 for $1.00 ppd. 


Power Transformer. 115 Volt AC Primary. 
Secondary #1: 32-0-32 Volt @ 1 Amp. 

Secondary #2: 6.3 Volts. Low Current For 
Pilot Lights. Size 2 V 2 " x 2 1 / 2 " x 3". 

Price: $2.50 Each ppd. 


6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each ppd. 


Toroids-Unpotted-Centertapped. Your choice — 
88 mhy or 44 mhy 

5 for $2.00 ppd. or 15 for $5.00 ppd. 


Transformer — American Made fully shielded. 
115 Volt Primary 

Secondary #1 18-0-18 Volts @ 4 Amps 

Secondary #2 5 Volts @ 2 Amps 

A very useful unit for LV Power supply use. 

Price — A low $4.75 ppd. 


NEW 

Transformer — American Made — Fully shield¬ 
ed. 115 V Primary. Sec. — 24-0-24 @ 1 amp 
with tap at 6.3 volt for pilot light. 

Price — A low $2.90 each ppd. 


Transformer, 115 VAC Primary, 12 Volt, 4 
Amp Secondary $4.00 Each ppd. 


6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each ppd. 


115 VOLT TRANSFORMER 17-0-17 Volt @ 
150 ma. Secondary With Tap At 6.3 Volts For 
Pilot Light. $1.50 Each ppd. 


NEW NEW 

TRANSFORMER. 115 volt pri 
mary, 12 volt Vz » m P second 
ary. $1.50 ppd 


NEW NEW NEW 

Factory New Guardian Relay 
12 Volt DC Coil 
4PDT 5 Amp Contacts 
Guardian Type 1315P-4C-12D 

$2.00 ea. ppd 


NEW 

NEW 

Factory New Full leads. 
uL 900, uL 914, uL 923. 

Fairchild RTL IC's. 
YOUR CHOICE 

3 for $1.00 ppd. 

NEW 

NEW 

Transformer — 115 Volt 
1.2 Amp Secondary 

Primary — 12 Volt 
$2.45 ppd. 

Tl 1N914 

16 for $1.00 

1N270 

5 for $1.00 




SEND STAMP FOR BARGAIN LIST 
Pa. residents add 6% State sales tax 
ALL ITEMS PPD. USA 


m. wein/chenker 

£> K 3DPJ BOX 353 • IRWIN, PA. 15642 
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NATIONALMOS 1CT5005 


DYNAMIC tkwlt '»fl iWO-S 
MH502 dull 50 bit 1 25 
m>0(, dual 100 bit 1.7$ 
7*5006 *u«1 100 bit 1 .SO 
WSOU 1024 bit 2.00 


tunc »m* • **.»»•'» 

HM504 dual 16 bit 1.SO 
1*605 Oval 32 bit 1.75 

differential 
‘ witch 


CAlCUlATO* Qh A CHIP 
fhii chip hat a <ul1four 

function *mor f . n*m or* l» 
controlled by four key*. HJ 
(addt antry to Moory), 
(tub tract entry f roe ■■■or/, 
CM (dear NMory—■ItlfOut- 
cTMring ratt of ra^Utar*), 
«M ( read mtmorj or u*t av 
entry). _ _ _ 


7400 TTLo,a 



•12 01ClT 01 SPLAT AMO CALC. ; 
•FUCO OfCIMAl AT 0.1.2,3. ; 

4. CM S 

HA01MG 21*0 SUBMISSION 

■seven scgmi nr multihuio , 

OCTPUT 

TAut tMDn SI&A OlSPtAI 

sinac 2 « nn chip 

Chip anl data--S14.9S ; 
Oata only—— • 1.00 ; 

(refundable) ; 

1101/2501 

2S6 BITal HOI wawory 12.56 ; 





Popular 7 la^nent dllfmed 
ICO. Dual In llna 14 pin 
capable of dltplayln? all 
digit* and nine dlttinct 
laltert ■%- 



mm* 


LED pi too 

V 3.SO for tan 
M.Mfjr 100 
naa : ^ A ’ 



<M«I lldl-^ldiniilJra’ch^m 2.SO 
o(na» Aadlo Spedalt::) Tan or wore. ,20 00 
neu and fully letted.leada are plated with 
r. Order* for IS or POre will be tMpped 
1S< for waller order*. California r«*1- 
tat. 1C order* are ihlpred ulth 24 hr* 
InJIO. ■Inlaiwi Money back guarantee 

- 1 P.0 0o» J Carmichael, 

_I California 95600 

‘ , (910 964-2111 


LINEARS 

IH100.1 1.00 

LM309H. .75 

LM309H. 7-00 

115556. 1.00 

11560. 3.26 

741{M|n| OIP)-- 45 
747. 1.10 

709 . .45 

710 . .40 

711 . .40 

721. 1.00 

tM300(aud1o ati) 1.75 


CMOS 


PHONE ORDERS 

NOW ACCEPTED FOR 
1 DAY C.O.D. SHIPMENT 
ON ALL OUR 

PRE-AMPS 

AND SOME OF OUR 

CONVERTERS 

AND 

FREQUENCY SYNTHESIZERS 


If you need a low noise pre-amp In a hurry for communi¬ 
cations or instrumentation, we can fill your order custom 
tuned to any frequency from 5 MHz. to 475 MHz. within 
24 hours by air mail or special delivery. All you pay is 
our regular low price plus C.O.D. shipping charges. This 
rush service is also available on some of our stock con¬ 
verters and frequency synthesizers. To place an order or 
for information on any of our products call us between 
9 A M. and 4 P.M., Monday thru Thursday except holidays 
(no collect calls please). If line is busy keep trying. 

PHONE: 212-468-2720 


VANGUARD LABS 


1M-23 JAMAICA AVE. 
HOLLIS. N Y 1142} 



digital mixer 

for phase-locked loops 



Motorola Semiconductor Products has 
just announced introduction of a digital 
mixer for use in phase-locked loops 
(PLLs). Numbered the MCI2000, the 
digital mixer generates an output frequen¬ 
cy which is the difference between its 
two input frequencies. 

The mixer consists of a D-type flip- 
flop, together with TTL to ECL and ECL 
to TTL translators. Using the MCI2000 
in a phase-locked loop, frequencies (one 
or more) up to 250 MHz can be generated 
economically and without the need for 
tuned circuits. The output frequency may 
be either a single fixed frequency or a 
series of programmable frequencies (using 
additional circuitry). 

Phase-locked loops are electronic servo 
loops which cause an oscillator to follow 
exactly the phase of a reference signal. 
Either an analog or a digital approach 
may be taken toward the design of a 
phase-locked loop. The analog method is 
useful for signal detection (as in fm 
demodulation), while the digital approach 
is best suited for signal generation (as in 
multi-channel frequency synthesis and 
computer timing chains). 

It is the latter application area, signal 
generation, for which the new Motorola 
digital circuit is intended. The mixer is 
expected to find use as a prescaler in 
phase-locked loop applications where the 
voltage-controlled oscillator operates 
above 10 MHz and a relatively narrow 
tuning range is required. 

The MC12000 is available off-the-shelf 
in a 14-pin ceramic dual in-line package. 
Pricing in small quantities is $7.50. For 
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more information, contact the Technical 
Information Center, Motorola Inc., Semi¬ 
conductor Products Division, Box 20924, 
Phoenix, Arizona 85036, or use check-off 
on page 110. 

touch-tone generator 



Interface Technology has announced a 
small Touch-Tone generator for repeater 
keying or dialing through on a phone 
patch. The unit generates the standard 12 
frequency pairs used for Touch-Tone 
dialing by the telephone companies. It is 
designed so that the output can be used 
in several ways. For one, a speaker 
included in the kit can be mounted 
internally and the unit simply held up to 
the microphone. The speaker can also be 
mounted in a small, remote case (option¬ 
al) and connected by a cable to the 
generator; this allows the user to position 
the generator on a table or desk while the 
speaker is held up to the microphone. A 
third approach is to wire the unit directly 
into the microphone circuit, eliminating 
the speaker altogether. 

There are no switches or controls on 
the unit other than the key pad, so no 
current is drawn from the standard 9-volt 
transistor battery until the operator 
touches a key to generate a tone. This 
feature insures long battery life and sim¬ 
plicity of use. 

The unit is packaged in an attractive 
black molded plastic case and weighs only 
8 ounces. It sells for $33.95 in kit form 
or $53.95 assembled and tested. Write to 
Interface Technology, Inc., Post Office 
Box 24565, St. Louis, Missouri 63141 for 
more information, or use check-off on 
page 110. 


KEY YOUR REPEATER OR DIAL THROUGH ON A 
PHONE PATCH FROM YOUR MOBILE RIG. 



WITH OUR TOUCH TONE' GENERATOR KIT 

• Generates standard Touch Tone* frequencies 

• Uses standard 9 V. battery 

• Operates through internal speaker, external speaker or 
wired directly into your microphone circuit 

• Only 2-3/4" X 4-1/4" X 1-3/8" * 8 ounces 

• Attractive textured molded plastic case 

• Assembles in 45 minutes 

• Calibrates in 60 seconds (with frequency counter) 

*33.95 KIT *53.95 ASSEMBLED AND TESTED 


Add $1.00 for postage and handling in U S A., $3.00 foreign. 
Allow 2 weeks for delivery 

SEND CHECK OR MONEY ORDER (NO C O D. s) TO 


Interlace Technology. Inc. 

P.O. Box 24565. St. Louis. Missouri 63141 

’Touch Ton* it i registered trademark ol lh* BeH System 
(Missouri residents add 3% slate salat las) 



7 SEGMENT LED READOUTS. 0 THRU 9, PLUS 
SOME LETTERS. LEFT DECIMAL POINT. 1/4 
X 3/8 CHARACTER SIZE 20mA PER SEGMENT. 
COMMON ANODE FORMAT. SIMILAR TO 
MAN-1. FITS IN 14 PIN DIP SOCKET. 
STOCK 'LRO-1090. S3.95 

PLUS, MINUS, 1 DIGIT OVERFLOW. SAME 
MAN-1 SIZE. STOCK 'LRO-I00I.. S3.95 


6 AMP 200V MOLDED SILICON BRIDGE. 
.6" SQUARE - CENTER MOUNTING HOLE 
STOCK 'BRR-062?.SI. 15 



1 muulllul 


AIRFLOW HEAT SINK. PRE-PUNCHED 
FOR (6) TO-3 POWER TRANSISTORS. 
ACCORDIAN FOLD SANDWICH FOR 
HIGH HEAT TRANSFER EFFICIENCY. 
ALL ALUMINUM, GOLD ANODIZED. 
STOCK # HI2063. SI.25, 3 lor S3.25 


ROCKER SWITCH. SPST, 10 AMP CONTACTS. / 

EASY SNAP-IN MOUNTING. BLACK PLASTIC I 
CASE WITH RED ROCKER. SPADE TERMINALS. 

STOCK 'RSS-1210. S .35, 3 for ! 


W: 


> 1*00 


tRi tek, inc. 


P.O. BOX 14206, DEPT HR 
PHOENIX, ARIZONA 85063 


NEW AND SURPLUS ELECTRONIC COMPONENTS FOR THE PRO 
AND SERIOUS AMATEUR. AN ORDER OR 8c STAMP PUTS YOU 
ON OUR MAILING LIST. MINIMUM ORDER S3.00 U.S., S15.00 
FOREIGN. ALL ORDERS POSTPAID. PLEASE ADD INSURANCE 
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COMMUNICATIONS 

HEADQUARTERS 

• CUSTOMER SATISFACTION 

• 17 YEARS AMATEUR 
EXPERIENCE 

• FAST. PERSONALIZED SERVICE 

• TRADE-INS ACCEPTED 

MAJOR BRANDS 

CLEGG. REGENCY. TEN-TEC. 
HALLICRAFTERS. STANDARD, 
SBE. GLADDING. GENAVE 
AND SELECTED ACCESSORIES 


P 0 BOX 332 • (404) 228 3831 • GRIFFIN. GA 30223 


GATEWAY 

ELECTRONICS 

8123 PAGE AVENUE 
ST. LOUIS. MISSOURI 63130 
314-427-6116 


GIANT 7 SEGMENT L. E. D. READOUT — 6/10 
Inch character height — NEW $3.95 

L. E. D. 7 SEGMENT READOUT — MAN 1 
TYPE — NEW $2.75 

L E. D. INDICATOR — STANDARD SIZE — 
RED — NEW 35* 3/$1.00 

DIGITAL CLOCK CHIP — NATIONAL 5314 — 6 
DIGIT — 12/24 hour — NEW $12.95 

STEREO AMPLIFIER "IC" 14 Pin. 2 watts per 
channel — NEW $2.00 

THUMBWHEEL SWITCHES 

— 0.5 x 2.125 x 1.78 — 10 position decimal 

$3.00 

— 10 position BCD & Compliment $4.00 

— End Plates (per pair) $1.45 

MINIATURE SIZE 

— 0.312 x 1.3 x 1.3 10 position decimal 

$2.50 

— 10 position BCD & Compliment $3.75 

— End Plates (per pair) $1.00 


$5 Minimum Order. 

Visit us when in St. Louis. 
Please include sufficient postage. 


ACTIVE AUDIO FILTERS hiS’SoSe 

CW FILTER (CWF-2) 

Get razor sharp selectivity; , 

No impedance matching! BW -A ~ 

180^Hz; Center frequency < 

boardTsW^S wired, tesL 8S2JI 
ed, guaranteed; $12.95 kit. CWF-2- $12 95 KIT 
CW MINI FILTER (CWF-3) $14 95 WIRED 

1V4" x 2" PC board; Center frequency F=750 Hi; 30 d8 
down at VjF and 2F; BW 110 Hi. 180 Hi; 2 op amps; 
$8.95 wired, tested, guaranteed; $7.95 kit. 

LOW PASS FILTER (LPF-1) 

Resistors set cutoff 500 Hz to 20 kHz; Factory set to 2.5 
kHz; Rolloff 48 dB per octave; Input imp 1 M; Gain=l; 
5 op amps; 2" x 3" PC board; $16.95 wired, tested, 
guar.; $14.95 kit. Please include 55e postage on all orders. 
Ijri CUTCDDDICrC Send for FREE Spec Sheet 

mrl Lit I LKrmotO PO 494-A, Miss. State, MS 39762 


12 KV. PIV - 2.5 Amp. RECTIFIER STACK 

A quality replacement lot 866, 872. and 3B28 tubes with 20% 
more PIV. Each dioda R-C tupreised Aiiambly itona 3x6” 
EPOXY glast PC with mositure proofing. Raady to mount. 
RATINGS 12,000 Volt PIV, 2.5 Amp. average. 35 A surge. 
Cantor tap for Full Wava Voltaga Doubler use 

MOOEL DS-12 $9.95 ppd 

K.E.Electronics Box 1279. Tuttin Calif. 92680 



BARGAINS! 

KLEINSCHMIDT TELETYPE EQUIPMENT 

Cl) TT-100 PACE PRINTER AS IS 60 OR 100 WPM $59.95 

(A) TT-117 PACE PR OR (B> TT-179 REPERF l TO. AS IS $59 95 
ABOVE CHECKED OUT. OILED A A0JUSTED t EA $89 95 

(21 TABLE $19.95 <C> TABLE $34.95 <D> COPYHOLDER $3 95 
(3) PAPERWINDER $14 95 (4) TM07 REPCRF, ONLY $49 95 
TH-5 CONVERTER TRANS/RCC 100 CYCLES AOJUST TO 170 SHIFT $49 95 

4% Andy Electronic* Co., Iqc. 

m|H 6431 Springer Street / Houston, Texas 77017 
ALL PRICES FOB HOUSTON. TEX. 



__ _».« Jana 


kM-4JOCW MISSM.I Ml MOM V 
IOO1IM JOOUIAIIM.ltMV $ 

»»•«* /Jp Ik 4104 MihlilllU hi VIM 

mn i« ^Wiihi ijHron k« iiwas 

11^ 

INC . BOX aOW McmiNI AIN VICW CA <MO40 


FM Schematic Digest 

A COLLECTION OF 

MOTOROLA SCHEMATICS 
Alignment. Crystal, and Technical Notes 
covering 1947-1960 
136 pages ll»/ 2 " x 17" ppd $6.50 

S. Wolf 

P. 0. Box 535 

Lexington, Massachusetts 02173 
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CZ series towers, cranks up, installs 
without guy wires. New lacing design 
creates greater strength. 

Mini and Magna rotating masts ... high 
strength galvanized tubing, self support¬ 
ing crank-up. 

I For complete details and prices please 
J check your local dealer or write 

M Certified Welders L A, City License #634 

TRISTAO TOWER CO. 

P.0. Box 115, Hanford, California 93230 




• Compatible with all sub-audible tone systems such as 
Private Line, Channel Guard, Quiet Channel, etc. 

• Glass epoxy PCB's & Silicon xstrs throughout 

• Any reeds, except special dual coil types may be used: 
Motorola, G.E., RCA, S.D.L., Bramco, etc. 

• All are powered by 12 vd< 

• Use on any tone frequency 67 Hz to 250 Hz 
. Small size 1.5 x 4 x .75" 

• All parts included except reed and reed socket 
Postpaid — Calif, residents add 5% sales tax 

COMMUNICATIONS SPECIALISTS 

P. O. Box 153, Brea, CA 92621 


THE KW2000B transceiver 

with speaker and power supply 

I *f 60-K) meters 
■*180 watts PEP 
|*AUX VFO 
available 
jift-in VOX 
lit 

A/aide tone 
•Mechanical 
filter 
•Crystal 

controlled first mixer * Velvet-smooth 

two-speed VFO tuning 

V/mflKMM Electronics $6! 

A\ \ A / 55 Bndge at Plattsburgh NY 129CM - 

JW \J\J In Canada 214 Dolomite dr 
EiiCTRONics Downsview Ont. M3J 2P8 ^ 


WANTS TO BUY 

All types of military electronics equipment and 
parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 • (201) 327-7640 


PRINTED CIRCUIT BOARDS 

Available for any amateur project appearing 
with artwork in any amateur periodical. 

Write for complete details and prices 
D. L. “Mac" McClaren, W8URX 
Printed Circuit Service for the Amateur 
19721 Maplewood Ave. Cleveland, Ohio 44135 
216-267-3263 


CATALOG 


24 PAGE Catalog, crammed with Gov't Surplus Elec¬ 
tronic Gear — the Biggest Bargain Buys in America! 


SEND FOR YOUR COPY 


BRAND NEW BC 645 TRANSCEIVER _ 

EASILY CONVERTED FOR i I NW|t|| 

420MC OPERATION A 

This equipment originally I j 

over $1000. You get 
all in original factory carton. Up 

Dependable Two Way Communication more than 15 miles. 


FREQUENCY RANGE: About 435 to 500 Mt|acvclti 
TRANSMITTER hat 4 tubat WE316A. ? 6F6, 7F7 
RECEIVER hat 11 tubat: 2-955. 4-7H7. 2-7E6. 3-7F7. 
RECEIVER I F 40 Magacyclat 
SIZE: 10V$* * I3V4" ■ 


$26.95 


Makes wonderful mobile or fixed rig for 420 to 500 Me 
Easily converted for phone or CW operation 


■ SPECIAL PACKAGE OFFER" 


TRANSCEIVER ONLY $16.95 


TG-34A CODE KfYER. lalf-contoinad, oufomotic, 
'•prodi/cat coda proctica tignoli from popa* topa. 

5 to 12 WFM Built-in ipaokar. Bond now with tack 
monwol. tokaup raal ond AC lirta cord. ... $24.50 
Coda proctica fopat lor obova P.U.R. 


APN-1 FM TRANSCEIVER 400450 Me. 
Freq. modulated by moving coil trans- , 
ducer. Easily converted for radio con- ,— 
trol or 70 cms. Complete with 14 
tubes, dyn. BRAND NEW $9.95 


TERMS: F O B NYC 25V. deposit with order, balance COD or remittance 
in full MINIMUM ORDER $5.00. Subject to prior sale and price change. 

G&G RADIO ELECTRONICS COMPANY 

45-47 Warren St. (Dept. H-A) New York, N. Y. 10007 212-267-4605 





Automatic Station Identifier $65 

The CWD-50 provides precisely timed 
aulomalicCW D. The heart of the unit is a factory 
programmed 1C; no more cumbersome diode ma¬ 
trices. The CWD-50 comes ready to instal with 
preset parameters (user may adjust): code speed 
— 20 wpm, ID interval— 3 mm, autfo frequency- 
1020 Hz. initial delay— 750 msec The CWD-50 
will bring up the repeater for final D after last use 
This is the smallest, most versatile, lowest pnee 
CW identifier on the market I To order yours, 
give call sign and whether you desire de'. Enclose 
$65 and we pay postage, or remit $10 and pay 
balance COD Fuly guaranteed for one year We 
have other CWD's CWD-50R. which is a CWD-50 
mounted behind a rack panel—$70; CWD-51 rack 
unit with a power supply & mentor—$95; CWD-49, 
keys transmitter with a pre-programmed message 
upon command—$45. Write or cal (303)794-7234. 


CONTROL SIGNAL COMPANY 

5964 W Column— PU>wmr.Cokndo 80227 


More Details? CHECK-OFF Page 110 
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INOUE IC-22 


22 CHANNELS 10 WATTS OUTPUT PLUS 
TREMENDOUS RECEIVER $289.00 

IC-3PA POWER SUPPLY $99.00 

Whan available we will have the new Inoue Synthesized 2 meter transceiver 


BARRY HAS ANTENNAS 

BN86 Baiun by HyGain . $ 14.95 

C.D. HAM “M” ROTATORS, new, complete $99.95 

CABLE for Ham-M & TR-44 .@ 14^/ft. 

RG-8A/U 100 ft. rolls. VHF connecter PL-259 
one end Type "N" (UG-21E/U) other end $ 12.50 
RG8A/U — 65 feet with PL-259 connectors on 

each end . $9.50 

Times Wire & Cable, T-4-50 (FM-8) 50 ohm 

lowest loss type RG-8 cable . 25^/ft. 

Columbia Superflex, RG-8A/U 50 ohm high 

quality foam . 15c 1 /ft. 

Coaxial adapter for VHF to RG-17 (Amphenol 
83-86) RG-17 plug to VHF female connector 

$ 6.95 

BNC to RG-17 adapter UG-167C/U . $ 7.95 

B & W Vacationer apartment house antenna, 2, 
6, 10, 15 & 20 meters. Hang out your window. 

Take along on your vacation . $ 24.95 

Authorized factory dealers for Antenna Special¬ 
ists, CushCraft, Gam, Heights Towers, Hy Gain, 
Mor-Gain Antenna, Mosley, Newtronics, Tri-Ex, 
Rohn, E-Z Way. Times Wire 

C.D. TR-44 ROTATORS, new, complete $63.95 
Cush-Craft Trick Stick, universal dipole, 10-2 

meters. 1.5 dB gain at 146 MHz . $ 8.95 

English deluxe balun, low power . $ 9.95 

RINGO AR-2 3.75 dB gain . $ 12.50 

BBLT-144 Trunk Lip, 3.75 dB gain . $ 34.95 

Newtronics CGT-144 mobile 5.2 dB gain $ 37.75 

Quick Disconnect by Newtronics for CGT, etc. 

$ 10.95 

CG-1 Gutter Clip by Newtronics . $ 1.25 

2M MAGNETIC MOUNT W/RG58 & PL259 

with 10 ft. RG 58 ready to go . $ 9.95 

14AVQ/WB VERTICAL . $ 47.95 

18AVT/WB VERTICAL . $ 69.95 

HY GAIN 2 METER, 15 element beam 

demo, $ 35.00 

Builders. See the nifty Aluminum Die 
Cast Boxes in Barry’s Green Sheet. 
Many different sizes. Also Dosy boxes. 

INVERTER/CONVERTER: 

INVERTER, 12 volt DC input, 115 volt AC out, 
Model 12-115 solid state power supply, 200 
watts continuous .new, $ 59.95 

f I GE INDUSTRIAL ~] 

| SILICON RECTIFIER | 

; I 1400 PIV I 

250 amp., GE #41A281049-11. Quart I 
I titles in stock. $90.00 value, brand I 

' m new .$ 15.00 


BIRD 

4350 80-10M dual scale 200w./2kw Ham Mate 

$ 79.00 

43 Wattmeter . $100.00 

BIRD 43 SLUGS, spec. freq./power, HF $35.00 ea. 

VHF, $32.00 ea. 


MISC. 

R-390A Digital Readout receiver to 31 MHz 

excellent condition . $450.00 

U.S. Callbooks . $ 8.95 

DX Callbooks . $ 6.95 

Radio Handbooks latest 19th edition . $ 14.95 

Lafayette Telsat-SSB 25, Sideband CB Rig Write 

Heathkit HW-17 with Heath FM Adapter . Write 

Gonset 903A 2 meter amplifier, 5 watts in, 500 

watts out all modes . $375.00 

HQ-180 with clock. Mint condition, professionally 
calibrated. Needs new RF gain control $275.00 
Millen magnetic shields for 3" C.R, scope tubes 

with brackets. Brand new $ 6.95 

TP-9 Similar to EE-8 field telephone with built- 
in amplifier. Up to 50 mi. Less easily obtained 

batteries . Brand New $ 75.00 

115 Volt AC Power Supply for BC-221, slips into 

battery compartment . $29.50 

ALUMINUM DIE CAST BOXES in many different 
sizes. Dosy boxes. Details in New Green Sheet 
No. 23. Write for latest prices. 

Jackson G80 brass 50:1 anti-back- 
lash dial drive *4" to $19.00 

2 METER VHF DUMMY LOAD/WATTMETER 
Good up to 15 watts — w/SO-239 CONNECTOR 

$15.95 

BARKER & WILLIAMSON 

Dummy Load - Wattmeters - 520 

333 DC - 300 MHz, 1000 watts int.$139.95 

334A DC - 230 MHz, 1500 watt .$169.95 

374 DC - 300 MHz, 250 watt int.$ 79.95 

850A, 852 Inductors . $ 59.95 

851 Inductor . $ 29.95 

425 Low Pass Filter, 10-80 meters . $ 24.95 

210 Audio Osc., ideal for lab & broadcast 

$329.95 

410 Distortion Meter, ideal for lab & broadcast 

$369.95 

AM-141 Amplifier, 2000 watts RF output, con¬ 
tinuous 2-18 MHz, complete with coils and 
833-A's. Built-in 115 VAC Supply, unused 

$950.00 

STANDARD 

SRC-146A 2 meter handheld transceiver $289.00 

Tube Headquarters. Diversified Stock. 
Heavy inventory of Eimac tubes, 
chimneys, sockets, etc. 

572B .$ 17.50 

Barry Now Stocks Bogen, Electrovoice & Univer¬ 
sity. Call or Write. 

CASH PAID . . . FAST! For your unused TUBES, 
Semiconductors, RECEIVERS, VAC. VARIABLES, 
Test Equipment, ETC. Write or call Now! Barry, 
W2LN1. We Buy! 

We ship all over the World. 

□ Send for Green Sheet Supplement 23. 

Send lOtf plus 40tf postage & handling 
(refund 1st order). 


BARRY 512 Broadway NY, NY 10012 
212-WA-5-7000 ELECTRONICS 


See Page 112 for more from Barry 
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instant access to 450 from 144 


Now . . . SBE opens up a new high speed 
route that leads to instant 450MHz operation 
from any 2 meter transceiver! Rev up— 
switch in the exclusive SBE, SB-450TRC 
"Cloverleaf"—arrive instantly on 450! Re¬ 
turn at will! 

Installation couldn't be more simple. Out¬ 
wardly, "Cloverleaf" is a small black box 
that connects between your existing 144 
MHz FM transceiver and its antenna, also 
to the microphone and car 12 volt battery. 
You plug the 450MHz antenna into another 
receptable provided. SB-450TRC has no ex¬ 
ternal tuning, no controls other than a switch 
that allows instant shift between the 144 
and 450MHz ranges. No mods are neces¬ 
sary. Your existing 144MHz transceiver re¬ 
mains intact. 

Transmitter-wise, SBE "Cloverleaf" is en¬ 
tirely passive—draws no DC power yet de¬ 
livers 40% of the RF drive at three times 
the frequency. Example: 4 watts out on 450 
MHz for 10 watts drive on 2 meters. This 
high efficiency frequency multiplication is 
accomplished by a power varactor diode in 
conjunction with multiple high Q tuned cir¬ 
cuits. The 450MHz output is of course fre¬ 
quency modulated: overswing, due to fre¬ 


quency multiplication, being compensated 
by a fixed pad in the microphone circuit 
within the unit. 

Receiver-wise, "Cloverleaf” has a front end 
with unity conversion gain that converts 
450MHz band signals to l-F frequencies cor¬ 
responding to 144MHz channels. Limiter, 
discriminator, output audio and loud 
speaker in the 2 meter transceiver continue 
to function in the usual manner. 

Mobile wise, this all-solid-state transceiver 
is ideal—a compact box that can mount 
wherever space is available. "Cloverleaf" 
current drain is negligible. 

Price-wise, this SBE high value/perform¬ 
ance breakthrough represents worthwhile 
savings over the cost of a complete 450MHz 
transceiver with comparable characteristics. 
Truly, SBE has done it again! 



LINEAR SYSTEMS, INC. 220 Airport Boulevard. Watsonville. Calit 95076 
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YOUR ASSURANCE OF PERFORMANCE & QUALITY 
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IKTIRMAL VFO 
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Th# SP101 P Lendhoer pxnidM phon« pitch operation at wall at speaker 
Front panel Patch twitch, malar TX and RX pain control* Raar apron 

actiaa _Racaivar 4 ohm output, racanrar 600 ohm output, monitor null twitch, bal 

■mi iHtouoa 

ima n > anca control. Ima pck. tranamittar high Z lack 

Tha FV 101 par mi it «pht Iraquancy oparation and control from aithar I ha 
_| FT 101 or FTDX401 

^T,-:.V 'V Tha FT 101 evciter covart 160. 80. 40. 20. 16. IC8I, and 10 malar* and 
coma* complata with microphona cahla and plug, futad DC powar cable and 
* plug AC caMa with plug* and all necetasry plugs ara lurnithad. AC and DC 

supplies ara mtarnal. 

Tha Ft 2100 Imaar amplifier naad* only 3 wira tibia and coaa cahla Con 
nactor* ara lurnithad 

r no *4oo trot oo 

itw tHtouQM iom FTda401 laaturat high powar. tupar sensitivity and «harp selectivity Tha FT 
d*401 includat AC powar tupply. noita blankar, 100 KC and 25 KC call 
bra tort VOX break in. phona patch terminal, cooling Ian Covart 3.5 throu^i 
10 MHi piut WWV 560 watt* PEP All that •* required to gat on tha air it a 
microphona and tpoakar 

' * Tha FV 401 parmiti tpln Iraquancy oparation lor lha DX chatar or nat opar 

w ator Covart 80 through 10 malar* 

Ft 2000 B 1200 watt* PEP 1000 watt* ON. 600 watt* AM Onve powar rp 
Quirad 100 watt* Hat two cooling I ant and utat two 572 B tuba* 


m o»*ao tmoa rinoa »M 

IXCIflM l INC AM AMT 

•CM THROUGH I0M 1JOOW Nl 


lx 



f .if f 





AC Cnw Card g Ft 
D C Maww Card • Ft 
l*a>a Tati iMt vnlh 
INC Connaclor ] Cl 


uromttuinv FRd«400 includat 2 machamcal filtart plut "T" notch lataction tuning, and 
clariliar for aaty faro tat for SS8 Cryttal control 1st miaer and tunable Itt 
I F providat itiblr oparation and high tpunowt ra|action. 100 KC and 25 KC 
calibrator*. VFO can be uted m trantcaiva operation in confunction with F 
tariat transmitter 

f,; I M d.4(K) operate* VSH I USB lSB taler labial AM CWandFSK Circuitry 

' JSS5I csn ha built in for RTTV operation 240 watt* PEP VOX. PTT. and break in 

AjjLBSp c « 

if F L 20008 pounded grid linear utat a pan of 572 B tubet Plata mater VSWR 

monitor. 2 fant. built in powar tupply. 80 through 10 mater*. 1200 watt* PEP 
with drttortion product m aicata of 30 OB down 

FP 2 AC powar tupply specification* Output 13 6 voltt. 2 ampt AC input 100/117/220/234 
volt* Spaaker 5“ a 3 1/5" Portable or home bate operation can be achieved with tha addition 
of tha optional FP 2 power pack Thit AC powar pack provide* regulated DC powar lor tha 
transceiver and char png voltaga for optional leak proof rachargaabla colloidal type batten#* 
In addition, a high fidelity elliptical ttyla speaker it built into tha pack 

Tha FT 2FB open* tha door to note free broadcast quality 2 malar oparation. and lhanks to tha 
rapeater stations throughout tha country, tha 2 matar band is no longer restricted to Ima of sight 
General cova*eg* 144 to 148 MHi. 12 channels 13 supplied) Push to talk Receiver .3 ampt. 
transmit 17 ampt. powar source 13-6 voltt * 10% Dimension* 6 3/8" w a 2 1/2" h. ■ 10" d.. 
weight 4 lbs Comat with dynamic microphone, connector plug DC cord, lute and mobile 
mount. 

Tha FT 2 auto it a compact bate or mobita VHF/FM transceiver covering 146 to 148 MHi. 
featuring electronic scanning up to 8 stations between 146 148 MMt with priority channel sam 
pi mg while locked on another channel A dutiable tone burst push button lock on lor repeater 
actuation Tha FT 2 auto it tatf contained Two power cablet ara supplied with tha transceiver, 
including all mounting hardware, cablet, connectors, and accessories required for both mobile 
and bate installation, at wall at dynamic push to talk microphona Operates from various AC 
voltages or 13 5 DC Oimenuont • 3/4" w a 4 1/4" h a 115/8" d Weight 9 lbs 



MHICIl SUMJICT TO CHANCI WITHOUT MOtlCt 


FACTORY SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED MODIFICATION KIT MK 160 I160MI 
$16 00 WITH XT AL PIUS LABOR MODERNIZATION KIT MIR 1 FOR OLOF R MOOEL FT 101 $40 00 PLUS 
LABOR BROCHURES WITH SPECIFICATIONS ARE AVAILABLE AT YOUR DEALERS LISTED BELOW 


HtNflV RADIO ST0AIS/2IJ-4/7A70I 
Lot Arpla. Anahaan, Cal . lutkr. Mo 
MAM R ADIO 0 UTLET/4IS 3476767 

RACOmTlECTRON ICS/706 766 4666 


WILSON ELECTRONICS/707467 JM6 

E0 JUGE ELECTRONICS* 176766771 
fort Worth. Tam. 

AMATEUR E LE C TRON ICS Sum.Y/414 4474700 


FRECK RADIO 6 Sum V/704 7S4 6661 

HARRISON RADI0/616793-TWO 

F armangdat*. L I . Vtlkry Stieam. L I . Nwv York City. N Y 
MAMTRONICS/716367 1400 


W YAESU MUSEN USA INC. 

W 7625 E ROSECRANSAVE UNI T 29 PAR AMOUNT. CAL 90723 


TWX 910 346 7624 
TEL 213 633 4007 


86 


septem ber 1973 


More Details? CHECK-OFF Page 110 
























What has feathers, 
a lot of class, and 
loves hams ? 



Why, the FLAMINGO 
of course. 


S AROC 

The Fun Convention 

hosted by SOUTHERN NEVADA AMATEUR RADIO CLUB, INC. at 

FLAMINGO HOTEL CONVENTION CENTER, LAS VEGAS, NEV. 89109 - JANUARY 3-6,1974 

ADVANCE REGISTRATION — $10.50 per person includes: 

1. Special room rate of $15.00 plus room tax per night single or double occupancy, effective 


2. Advance Registration drawing ticket for Saturday. 

3. Regular Registration drawing ticket for Saturday. 

4. Complimentary cocktail at the Flamingo Hotel. 

5. Complimentary KENO ticket at the Flamingo Hotel. 

6. Admission to technical seminars, meetings and exhibit area. Friday and Saturday. 

7. Ticket for admission to cocktail party hosted by SAROC and HAM RAOIO MAGAZINE, Friday. 

8. Ladies who register will receive admission ticket for their program on Saturday. 

9. Ticket for admission to cocktail party hosted by SAROC and SWAN ELECTRONICS. Saturday. 

10. Ticket for Flamingo Hotel Buffet Hunt Breakfast with Champagne, Sunday. 

11. Tax and Gratuity on all items 1 through 10 except hotel accommodations. 

ADVANCE REGISTRATION with midnight show — $17.50 per person: 

Includes all items 1 through 11, plus Flamingo Hotel Midnight Show and two drinks, Sandler and 
Young are scheduled in the Flamingo Hotel Main Show Room. 

ADVANCE REGISTRATION with dinner show — $21.50 per person: 

Includes all items 1 through 11, plus Flamingo Hotel Dinner Show (Entree: Brisket of Beef) no 
cocktails. Sandler and Young are scheduled in the main show room. 

Advance registration must be received in SAROC, P. O. Box 73, Boulder City, NV 89005 on or before 
December 15, 1973. Refunds will be made if request in writing received in P. O. Box 73 on or before 
January 3, 1974. 

SEVENTH NATIONAL FM conference Friday and Saturday, FM Hospitality Room 16/76, 28/88 and 
34/94 repeaters. WCARS-7255 and WPSS 3952 special events stations to assist mobile operators. 

Mail accommodations request to Flamingo Hotel, Las Vega, Nevada 89109 — Do it nowl 
Mail Advance Registration fee to, SAROC, P. O. Box 73, Boulder City, NV 89005 — Before December 15 
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For the most powerful antennas under the sun 




the 

2 Meter Fixed Station 


m 


Designed for the man who demands professional standards in 
2 meter equipment. REPEATER LINE fixed station antennas 
are the 2 meter HAM's dream come true. With everything you 
need for top fixed station performance... toughness, efficiency 
and the gain to gain access to distant repeaters with ease. 
Work many stations, fixed or mobile, without access to a 
repeater. 

The right antennas for the new FM transceivers...or any 2 
meter fixed station. 

REPEATER LINE Fixed Station Antennas 
Tough, high efficiency antennas with a long, low radiation. For 
the top signal and reception you want...and the top perfor¬ 
mance your transceiver's ready to deliver. . 


231 15 element high performance 

beam. 17.8 db gain. Coaxial balun. 

_ Beta Match. Unidirectional. Boom 

length 28'. VSWR 1.5:1 52 ohm 
feedpoint. Extra-strength heavy 
wall commercial aluminum tubing. 

/ 267 Standard 1/4 wave ground 

267 / plane. May be precision tuned to 

any discrete frequency between 

- -1/ 108 and 450 MHz. Takes maximum 

legal power. Accepts PL-259. Con¬ 
structed of heavy gauge seamless 
aluminum tubing. 

268 For repeater use. Special stacked 4 dipole configuration. 
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall 
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR 
over 15 MHz bandwidth eliminates field tuning. Extreme band¬ 
width great for repeater use. Center fed for best low angle 
radiation. DC ground. Complete with plated steel mounting 
clamps. 
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from Wjtyiq-rain 
Antennas with real PUNCH! 



340 3 element high perfor¬ 
mance beam. 9 db gain. Co¬ 
axial balun. Special VHF 
Beta Match configuration. 
Unidirectional pattern. 
VSWR 1.5:1. 52 ohm imped¬ 
ance. Heavy gauge alumi¬ 
num tubing and tough alumi¬ 
num rod construction. 

341 8 element high perfor¬ 
mance beam. 14.5 db gain. 
Coaxial balun. VHF Beta 
Match. Unidirectional. Boom 
length 14’. VSWR 1.5:1. 52 
ohm feedpoint. Heavy gauge 
commercial type aluminum 
construction. 


338 Colinear ground plane. 3.4 db gain 
omnidirectionally. Vertically polarized. 

52 ohm match. Radiator of seamless 
aluminum tubing; radials of solid alumi¬ 
num rod. VSWR less than 1.5:1. All steel 
parts iridite treated. Accepts PL-259. 

362 SJ2S4 high performance all-driven 
stacked array. 4 vertically polarized di¬ 
poles. 6.2 omnidirectional gain. 52 ohm. 

May be mounted on mast or roof saddle. 338 

Unique phasing and matching harness 
for perfect parallel phase relationship. 

Center fed. Broad band response. DC 

ground. /% 

WRITE FOR DETAILS 

For top fixed station performance on 2 meters. 
THE REPEATER LINE 
From 

HY-GAIN ELECTRONICS CORPORATION 


Dept. Wl, 8601 Northeast Highway Six 
402/434-9151 


Lincoln, NE 68507 
Telex 48-6424 
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APOLLO PRODUCTS Ay " Village Twig ' 


1500X-2 

Rotary Antenna Switch 

Single pole, 3 position An¬ 
tenna Switch • Low SWR • 
Use up to 30 MHz 500 
Watt handling capacity 
Sloping Front Console Cab. 

$12.95 


Model 

Dimensions 

Resale 

Net 

**E” 

6V4 « 3 15/32 « 7 1/16 

8.25 

•HA” 

5V£ x 5*4 x 4 (Blank Panel) 

4 3 4 x7H x 11 W/Handle 

8.95 

“K” 

13.50 

"L” 

11 '/. x 6'4 x 12 V. 

20.50 


450X-S Antenna Switch 

3-Position Slide Switch 
Low Loss - Walnut-grain 
Finish Chassis • Gold Cover 

$5.95 

700X-2 KW Wattmeter 

Dummy Load Wattmeter for 
52 Ohm Input. Measures RF 
in 4 ranges to 1000 watts. 
Measures modulation per¬ 
centage on calibrated scale. 
Portable. 

$124.50 


package enclosure 
"Shadow Box” machined 
n 1 mi a w * th: 2-S0239, 1 • Pilot 
Meter 0-1 MA Light. 3 . Rocker 
to fit "L” box Switches, and 2 • Knobs 

ppd. 5.00 pkg. 29.95 

APOLLO PRODUCTS 


[r -rt 2100X-2 

SWR 

/ I Bridge 

Large 
Meter - 

Sloping Panel Cabinet • Rub¬ 
ber Feet - Keep in Antenna 
Line up to 1 Kilowatt 

$29.95 

. 900X-2 

\ Wattmeter 

Measurs RF 
In 2 ranges 25 
• 7 and 250 watts. 

^ 52 Ohm input. 

$29.95 

1700X-2 Vertical/Hori¬ 
zontal Antenna Switch 

Allows operator to select 
any one of 3 antennas or 
dummy load. Two Antennas 
can be switched in 
simultaneously. New 
Sloping Front Console Cab. 

12.95 

“LITTLE GIANT“ 

Vacation or Occasional 
Miniature Antenna. 
Measures 27" high. 22" 
wide. A" thick! 7 MHz 
antenna 40 meters. Ideal 
for apartment motel, hotel, 
trailer camper, travel use. 
1973 production, if demand 
warrants. 


BOX 245 - VAUGHNSVILLE. OHIO 45893 • Phone (419) 646-3495 • Evening Phone (419) 646-3495 


NEW NEW NEW 

MX1A MX1A 

$47.50 MINI-MIXER $47.50 

THIS IS A PLUG IN UNIT TO REPLACE THE 
FIRST MIXER IN COLLINS 75S-1-2-3. DESIGNED 
TO ELIMINATE ALL BUT THE STRONGEST. 
(NEXT DOOR) CROSS MODULATION IN THE 
S LINE. IT USES THE LATEST IN FET DESIGN. 
IF NOT SATISFIED MONEY REFUNDED 

Designed Built Backed 

ANTENNA MART 

Box 7, Rippey, Iowa 50235 


NO ETCH CIRCUIT BOARDS 
FROM FULL SCALE TEMPLATES 

Hardened chrome alloy steel, with #60 drill 

© ISOLATED • PAD - DRILL • MILL 

Simple - Fast - Accurate - Safe 
Sizes: 0.25". 0.15" Dia. $6.95 ea. 
A F STAHLER Co PO BOX 354 
CUPERTINO. CALIF 95014 
Calif. Residents add 6% 


8 MC. XT A LS—8333-9000. 
Silk Screened Panel. 

18 Watts Output. 

SIX METER 

r • MOBILE 
J 0r « FIXED STATION 
• EMERGENCY 
« AVIATION 


Price 


49 95 


Net to Amateurs 
Complete with Tubes 
Power Supply $9.95 

TRANSMITTER 

TUBE COMPLIMENT 

6 U 8 Oscillator Multiplier 
12AX7 Speech Amplifier 
2E26 Final Amplifier 
6BQ5 Modulator 


EXCELTR0NICS RESEARCH LABS 

MANUFACTURERS OF ELECTRONIC DEVICES 

224-15 Linden Blvd. Cambria Heights, N. Y. 11411 


SPACE 


ACE 


TV 


CAMERA 


KITS A 

X TELECASTING 


PLANS 


NHER 




UMCRA. 


IIM m 


L’7 »*. 




19 n 




A MON I 


WRITI 


CATALOG 


.*< 1 * 4*1 


1 ■ • 




ATV 


Research 


CITY 


Niaa 


Hn 


• JO I 


DAKOTA 




i 
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INTEGRATED CIRCUITS • RESISTORS * TRANSFORMERS • CAPACITORS • DIODES • IC SOCKETS • 1C TERMINALS • HEAT SINKS 


CAPACITOR ASSORTMENTS • ANTENNAS • INTEGRATED CIRCUITS • RESISTORS • 


HAVE A COPY 
OF OUR NEW 
CATALOG YET? 


IF NOT, WRITE OR CIRCLE 
READER SERVICE CARD 
FOR YOUR COPY NOW! 



soy® 31TMS DNC. 

P.O. BOX 773 

COLUMBIA, MISSOURI 65201 


(CALL TOLL FREE) 800-325 -2981 


• SAYTdSia 031 • SJ,N3WJ.HOSSV H01SIS3H • SlINO ONUNinOO 30V030 IVSHSAllSin » 
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TRANSFORMERS • CAPACITORS • DIODES • 1C SOCKETS • HEAT SINKS • VECTORBOARDS • VECTORPINS • INCANDESCENT DISPLAYS 



WE WILL PUT YOU AT ANY HEIGHT YOU NEED | 
REGARDLESS OF WHAT THAT HEIGHT MIGHT BE I 

There's a Heights tower to fit every need and every budget. Crank 
ups, foldovers, TV stand-alones -- we've got 'em all....and they're all 
aluminum. You can make sure your antenna is mounted at the max¬ 
imum legal limit the right way, the Heights way. And remember, 
Heights towers are all aluminum, Heliarc welded for light 
— | weight. They're extremely rugged, and very easy to erect. 

Write for 12 page brochure giving dozens 
‘of combinations of height, weight and 
y load. We think you'll be setting your 

1 Eafl l!SSI /*t!l !■■■! | operating conditions to new heights. 


Hi 

ill 


SJilil 


HEIGHTS MFG. COMPANY 

Almont Heights Industrial Park "AT" 
Almont, Michigan 48003 


EAST COAST SERVICE CENTER 

We also service all other popular makes. 

Complete professionally staffed labor¬ 
atory fully equipped for all aspects of 
maintenance and service. Graduate Engi¬ 
neer on duty. Custom Design services 
available. 

PROFESSIONAL ELECTRONICS CO., INC. 

1710 JOAN AVE. EUDOWOOD BRANCH 
BALTIMORE. MO. 21204 
301-661-2123 


DIG IT AL:THEORY,DESIGN . 

CONSTRUCTION 

LOGIC 

NEWSLETTER 


SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 

WALDWICK.N.J. 07463 


BROADBAND AMPLIFIERS, for amateur, MATV, CATV and commercial use 


We offer a quality line of low noise, 
low IMD amplifiers covering the re¬ 
gion from 2 MHz to 1.5 gHz. For 
communication use. simple filters at 
the input will yield coverage of the 
bands of your choice. Where remote 
location is necessary to offset line 
losses, coax powered versions are 
available with adapters or power 
supplies. 




Depending upon model, gain to 50dB. 
flatness to ± 1 dB and Noise Figure 
less than 3 dB may be selected. Op¬ 
eration is from 12 to 15 volts d-c 
or 115 volts a-c. PIN diode protec¬ 
tion for incident power to 25 watts 
is available. Prices vary from $30 
to $130 depending upon model and 
options. Warranty is for one year on 
all parts and labor. 


RADIATION DEVICES CO., P. 0. Box 8450, Baltimore, Md. 21234 

Please write for information on our other products including RF Multimeters. VSWR Bridges, Detectors, 
L-C, Crystal and Tunable Active Peak-N-Notch Filters. 
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Opto decIronicsM 

/pvP LED QaAl INDICATORS 


rv" LED OaAs INDICATORS ^ 

□ 2-MV1*. Amber, visible jumbo epoxy lens upright.ll.OO\ 

C 1-MV2*, TO-18, Dome, green, visible. 1.19 1 

O 3-MV3*, visible, ’’coax pin pak”, red, mini dome lens . . 1.00 

□ 1-MV4*, stud, high power, red. 2-watts. 3.95 

□ 1-MV4H*. stud, high power, hi-dome, red, 2-watts ... 3-9* 

(I 3-MV10B, visipie, red. clear, dome lens. TO-18. 1.00 

Q 3-MV10C visible, red. diffused, dome lens. TO-18- . 1.00 

□ 3-MV9U*. axial leads mirm-mini dome, clear, red .... 1.00 

□ 3-MV5012*. visible, red. small dome lens. 1.00 

□ 2-MV5022*, jumbo red dome. TO-18. visible . 1.00 

□ 2-MV5020*. jumbo clear dome. TO-18. visible, red . . . 1.00 

□ 1-MV5040*, 4-LED red array, with 8-lead pak. 1.49 

□ 3-MV3054*, visible, red. jumbo dome lens, upright . . 1.00 

□ 2-MV5080*, TO-18. micro-mini, clear dome, red - . 1.00 

□ 4-MVS082, visible, red, clear flat lens. TO-18. 1.00 

B 1-MVS222*, jumbo dome. Breen, panel snap-in. 1.98 

1-MV5322*, jumbo dome, GaAsp, panel snap-in Yellow . 1.98 

□ 1-MV9000*, cartridge panel lamp, sealed, red, clear lens 1.49 

0 2-MT-2*. Photo Transistor, light sensor, TO-18. 1.00 

□ 1-ME-l*. infra-red, parabolic lens, pin type. ».*9 

Q 2-MI-4*, infra-red, “invisible”, TO- 18 , Jiff, dome .... 1.19 

□ 2-ME80*. infra-red, “invisible”, axial, micro-mini .... 1.00 

OPTO-COUPLERS * Monsanto Equivalent 

□ MCA2-30* ISOOV Photo Darlington Malay *1.00 

HR 0 MCD1* 4000V Isolation Photo Transistor. 4.95 

□ MCD2* ISOOV Isolation Photo Diode 1.00 

n MCT1* 4000V Isolation Photo Transistor. 4.95 

□ MCT2* l 500V Isolation Photo Transistor. 1.00 

n MCT2-D* 1500V Isolation Twin Photo Transistor 1.98 
□ MCT5-10* lO.OOOV Isolation Photo Transistor 4.95 
| U MCTS-2S* 2S.OOOV Isolation Photo Transistor. 3.95 


CALCULATOR 
ffh\ KEYBOARD 

»\$12.50Tr^ 

3 for *30 TV 


" U Etched calculator board 
^ with holes, as above, less 

switches . .. $2.50 Board 
Properly etched, drilled, “MULTIPLEXED,” with proper 
diodes. Ready to go! Used with our own CAL TEOH’s 
">001 chip advertised at $ 9.95 or equal to Cal Tech 
or Mostek chip. Keyboard uses the new manufactured 
by OAK, printed-circuit low-profile FEATHER TOUCH 
switches. 0-to-9 in white with black letters. Decimal 
white with black dot. CE, CL and the 4 function 
switches are in blue with white characters. Designed 
by top maker. Size: 6 V 2 x 4 Vs x t/ 2 All etched con¬ 
nections link to take a 12 -pin edge connector. 

OAK FEATHER-TOUCH SWITCHES 

* For R TTY *For Unique Panal Switches 


*For «TTY 
* Printed Circuit* 


No. Sale 0 8* 

□ 0* 5.89 □ 9* 

a 1 * .49 o CEt 

□ 2* .49 □ CLt 

□ 3* .49 O -t 


Mfd. by OAK (Ham's note, D 3* .49 0 

HTTY, too) data systems. 0 4 * .49 0 

same as used in Keyboard q 5 * .49 rj _Lj .99 

Calculator. SPST. Normally 1-1 n v * as 

Open, 24V l amp contacts. ^ * T Zl 

Characters and letters ^ 7* .49 U •* .49 

easily changed. 3 /a" high. ‘White top. black numbers. 
Printed circuit. tBlue top, white cnaracters. 


□ Kit of 17 abova switches Tor keyboard $9. 




Buy 3 
Tabs 10% 


LEO MITY DIGITS 

Iff! Counting □lf l|W 
IS lln Modules MW m * 

JSAjMKil includes: 3 x 2" printed 
f9l| Ickt board, with fin- 

T T || gers too! Side-mounting 
1 —1 socket, MAN-4 resistors, 
10% ^*7448 7475, 7490, booklet. 


‘DCM’S” fm 

INCLUDES P.C. EDGE ^ 
CONNECTOR — FREEI T> w : 




GENERAL 

TELEPHONE $8.88 
DATA ENTRY ° 
KEYBOARD 



Will outperform any other KEYBOARD 

DCM on the market today. nK ■ OVHIlIf 

not gaseous, not incandes- Used in calculators, touch-tone, encoding, programming 
cent, but a device that will devices. 10 PUSH BUTTONS (0 to f) & 2 uncom- 
READ almost for life. MAN- mitted. All switches have 2 separate poles & 6 Sep- 
4, Monsanto equal. arate busses — totalling 6 busses & 24 poles. . . . Any 

7 combination of which can be used! Size: 3x2VaXl". 


DIGIT ‘CALCULATOR CHIP’ 

□ CT5001 $9.95° 3 * 27 /y* 

Similar to Mostek . r >l)01. Outperforms Texas 8- A,jgy 
digit TMS1802. A 40-pin DIP. Adds, multiplies. f/Jsf 
subtracts, and divides. Use with 7-segment 
readouts. Nixies, and LED’s. We include sohe- 
matics. instructions to build calculator. ^$9.95 

0 CTS002 — Sam* as abovq Operates on 9V battery 

□ CT5005 — Same as abova with MEMORY — $ 14.95 


.NATIONAL EQUALS ON 
' fi88^L‘ D,GITAL CLOCK 

™l^ on a CH,P ” 

' Any “Chip" □ $ 12.88 
Mfrs ft Description Sal* 

0 5311 28-pin, ceramic, any readout,512.88 *Wlttl 

6-dlgits: A-B-D c nAr 

0 3312 24-pin, ceramic, any readout, $12.88 

4-digits: C-D £h»it+ 

0 5313 28-pin, caramlc. any readout, 512.88 

8-digits: A-C 

0 5314 24-pln. plastic, LED and $12.88 

incandescent readouts, 6-dlgits: A-B 

Code: A—Hold Count. C—1 PPS Output. 

B—Output Strobe. D^—BCD 

* Money Back Guarantee! 




8.S.S.3.C - 



Terms: add pusliige Rated: net 30 
Phone Orders: Wakefield. Mass. (6l7l 245-3829 
Retail: 10-18 Del Carmine St., Wakefield, Mass, 
(off Water Street) C.O.D. S MAY BE PHONED 

□ 15( CATALOG on Fiber Optics. *ICs\ Semi’s. Parts 


P.O.BOX 94 2 tf LYNN FIELD. MASS. 01949 



\CD 


a 8-DIGIT MAN-3 A 

MUX’D PC BOARD 

Clock DCMs, VTVM, DVM. 

calculators, multiplexed. 

O 4-MAN-3A’* far abova 
board, $9.80. _ 


Potter « Brumfield \~Z ft'Z $2.98 
KAP RELAYS □ >;; «» 

Excellent for "HAM” use as antenna switching, latching, 
transmit, receive, etc., and 100 's of commercial or in¬ 
dustrial uses. Includes plastic dust-cover with diagram 
and hookup info, 11-pin plug-in base. Contacts movable 
gold flashed silver, stationary overlay, with silver cad¬ 
mium oxide movables. All contacts 10 amp 3PDT. Coil 
data, 116VAC 2250 ohms. 17.6 ma. 12 VDC 21 mi. 
168 ohms. Size: 2 1 /** * 1 5/16". Wt. 4 ozs. Center pin 
missing. Comar Mfg. type equal too. 
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‘9.95 


Album contains thin 12" 
IP’s 2% hi. Instruction 


THE EASV WAV’. 

• No Books To Raid 

• No Visual Gimmicks To 
Distract You 

• Just Listen And Laarn 

Based on modarn psychological 
techniques - This course will taka 
you beyond 13 w.p.m. in 
LESS THAN HALF THE TIME! 
Available on magnetic tape 
$9.95 - Cassette. $10.95 


508 East Washington St., Areola, Illinois 61910 


NEW -440 MHz PREAMPS 


$54.95 

POSTPAID 

432PA-1 


Two stage preamps use KMC Bipolar and Mos- 
fet Transistors. 20db gain, 20 MHz bandwidth. 
These are high quality preamps suitable for the 
most demanding applications. AC models have 
die cast case, others have metal enclosure. 
432PA 3.5db NF 12VDC $29.95 

432PA-1 3.5db NF 117VAC $54.95 

432PC 1.5 to 2.0db NF 12VDC $69.95 

432PC-1 1.5 to 2.0db NF 117VAC $94.95 

Write for our new catalog. 

IANFI P. O. BOX 112 

U SUCCASUNNA. N. J. 07876 

LABORATORIES 201-584-6521 


A COMPLETELY PORTABLE 
FREQUENCY 

COUNTER WITH . . . 


* 10 HZ to 65 MHZ range 

* Full six digit readout (L.E.D.) 

* Sensitive front end (LESS THAN 10 MV.) 

* Only $199 

FEATURES 

a High capacity rechargeable Ni Cd batteries 
a Crystal controlled time base (can be field calibrated) 
a Convenient 3-position range select switch allows: 

1. Readout always in MHZ. 

2. Eight digit resolution by range selection 

3. Direct reading pre-scalar operation to 999.999 MHZ. 
a "Battery save" switch for spot checks 

a Less than 5 watts power consumption (5 volts @ 0.9 
AMPS) 

a Dimension 6" x 3.5" x 2.3" 
a TTL input for use with pre scalar 

* Can be operated on internal or external power, with 
trickle charge and full charge positions 

a Sample control lets operator determine how often the 
readout is updated. Can "hold" present count without 
being updated 


Mail orders directly to: 
Great American Miniatures, 
Inc. 

P. O. Box 10990 
Midwest City, Okla. 73110 

Model C-65 Freq. counter $199. 00 
Battery charger 8. 00 

Battery charger & eliminator is. 00 


IEARM RADIO CODE 


VHF 

DXOPS 


MODEL 60 SPEECH PROCESSOR QRO 
the averaoe-lo-peak ratio ol the speech wave¬ 
form as much as 8 db using a logarithmic 
principle Operates with FM SSB and AM 
transmitters and transceivers Low/High 
impedance Mic input Two 9Vdc batteries 
provide a self-contained unit 
Model SOW (Processor Assembled) S26 50 
Model 60K (Processor Kit). *21 90 

200-15 (Processor Board Kit) *12 95 


MODEL 20 DIGITAL DIAL Available for 
Collins and Drake gear Optional four digit 
readout and crystal time base OSY your 
fixed or mobile transmitter receiver or trans¬ 
ceiver with 100 Hz accuracy and no last digit 
litter Simple one wire connects dial to ng 
and you re ready to oo Specify your type of 
rig 

Model 20 (5-5 5 Mhz VFO range). .. *169 95 
Model 20C (Collins) * 169 95 

Model 200 Drake) *16995 

Options (4 Og.t Readout). . * 29 95 

(Crystal Time Base) . * 29 95 


DEALERS: Time Base) . * 2995 

W yf AFAlt# VE amateur RADIO SALES. Orwowev. Ontario. Canada • 

X ___X SST ELECTRONICS. I awndaM CA 90200 • AMATEUR 

WHOLESALE ELECTRONICS. M-am. FL 33156 • AN TEA 
BOX 18SA • FRANKLIN PA 16323 INDUSTRIES. Elkhart IN 46617* SIGNAL SYSTEMS. Bedford 
OH 44146 • KASS ELECTRONICS DISTRIBUTORS. Orexei Hrfl 
PHONf 814 432-3647 PA 19026 • M WEINSCHENRER K3DPJ. irwtn PA 15642* 

HAMTRONICS Trevo«e PA 19047 


MODEL 11A PADDLE - Designed with re¬ 
liability in mind No mechanical switches or 
bearings to fail Paddle contact spacing ad¬ 
justs easily 

Model 11A (Assembled L. *9 95 

MODEL 10A ELECTRONIC KEYER - Has 

NEW features at no extra cost Linear Speed 
Control and Operate/Tune Switch Plus in¬ 
fernal penhghl celts and roed relay output 
provide a compact portable versatile unit 

Model 10AWA 

(Keyer & Stdeione Assembled).*33 95 

Model 10AW (Keyer Assembled) . *26 SO 

Model 10AK (Keyer Kit).*21 95 

200-2K i Keyer Board Ktt).*1295 

200-3K i Side ton© Board Kit).. * 4 95 
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Largest Swtion TTL ICV 

Brand Maw ^ • "DIP" Pick*|ti Order by type number! Spec »heet«= * •-#»*» v 


$1.49 

high power 

TRANSISTOR 3 13 

WITH HEAT SINK 

Removed from new equip¬ 
ment! Includes popular 
2N174 ’doorknob’ transis¬ 
tor TO-36, germanium, 
PNP. 150 watts, VCBO 
80V. 15 amps, 4 0 hfe. For 
ignition, high power trans¬ 
mitters, etc. Mounted on 
heat sink 5 x 2 V 2 x IV 4 ". 


‘HAM’ UHF 400 MC 
HIGH POWER M 
TRANSISTORS*#^ 


$3.95 


Typa Sal* 

□ SN7400 *0.30 

□ 5N7401 .30 

□ SN7402 .30 

□ SN7403 .30 

* _ □ SN7404 .38 

1 r □ SN7405 .32 

egD SN7406 .88 

2 * □ SN7407 .88 

! ! D SN7408 .35 

J * O5N7409 .35 

- *- □ SN7410 .30 

5 | □ SN7411 .35 

m 1 □ SN7413 .95 

“OOSN741S .55 

• 2D SN7416 .55 

f ^ □ SN7417 .55 

* 8 □ SN7420 .30 

* fil □ SN7421 .35 

• □ SN7422 .35 

□ 5N742S .37 

□ SN7430 .30 

□ SN7432 .30 

□ SN7437 .60 

* Factory Marked! 


□ SN7438 

□ 5N7440 

□ SN7442 

□ SN7442 

□ SN7443 

□ SN7444 

□ SN744S 

□ SN7446 

□ SN7447 

□ SN7448 

□ SN74SO 

□ SN74S1 

□ SN7453 

□ SN7454 

□ SN745S 

□ SN7460 

□ SN7464 

□ SN7465 

□ SN7470 

□ SN7472 
Q SN7473 

□ SN7474 

□ SN7478 

□ SN7476 

□ SN7478 

□ SN7480 


□ SN7481 
P SN7482 

B SN7483 
SN7485 
□ SN7486 
P SN7489 
□ SN7490 
□ SN7491 
□ SN7492 
□ SN7493 
□ SN7494 
□ SN7498 
□ SN7496 
□ SN74104 
□ SN74105 
□ SN74106 
□ SN74107 
□ SN74108 
□ SN74112 
□ SN74113 
□ SN74114 
□ SN74121 
□ SN74122 
□ SM74123 
□ SN74140 


m request "ONLY" 

□ SN74145 

□ SN74151 

□ SN74193 
O SN741S4 

□ SN741SS 

□ SN741S6 

□ SN741S7 

□ SN74158 

□ SN74160 

□ SN74161 

□ SM74162 

□ SN74163 

□ SN74184 

□ SN74165 

□ SN74180 

□ SN74181 

□ 5N74182 
U SN74182 

□ SN74193 

□ SM74194 
G SN7419S 

□ SN74199 

□ SN74200 


By RCA or equal 2N3632. 
NPN, 23 watts, 3 amps, 
TO-60 case, with stud mtg. 
VCEV max 66. 



Designed by our Scientific Device engineers as the most 
advanced digital timing device in the consumer "lime" 
field. One radio-and-TV station engineer tells us. "Not 
a change of a second in 3 months." It is so accurate! 
we use it as our standard. KKONOS KK100 Series, in 
the new sleek all-purpose walnut-and-black modern de-| 
sign cabinet, enhances any ollice, home, den. etc. It be¬ 
comes a "visible-action conversation piece" wherever 
it is placed. Has modern LSI National Clock Chip, and 
8-page brochure chock-full with pictorials and eusy-to- 
undersland, step-by-step instructions. This kit is COM¬ 
PUTER SIMPLIFIED making do-it-yourself easy! Oilier 
features include 3 setting controls, 1 hour per second, 
1 minute per second, and hold button. Easy-to-change 
from 1 2 to 21 hours, 4 to 0 digits, 50 to 60 hz opera¬ 
tion. Your choice of different type readout systems: 
□ MAN-3 Type LED, □ MAN-1 Type LED (the larger 
character size), Q MAN-4 Type LED, □ 7-Segment 
Nixie Tv lie Tubes. Kit includes POLAROID filler. 

Size of cabinet: 6" x 5 1 /a ” X 6" deep 


[Cam ! Heat I Sal* 

Sink 


KRQNOS547. 


CHRONOMETER 

LJ KRIOl 7-Segment MAN-3 Type LED. 

6 Digits. $47.00 

Q KR102 7-Segment MAN-1 Type LED. 

6 Digits . . $69.95 

Q KR103 ('-Segment MAN-4 Type LED, 

6 Digits. $57.00 

□ KR104 "-Segment Nixie Type Tubes 
Buy 3 — Take 10% $47.00 


A| I ryi L) Dual 1W Sprague 2277 

Q - Fairchild t 1739 

Ruv Anv 3_ Dual Stereo Preamp 


11 rrn i wnrann^A-i-j 

irmi/fi? mi 


oipTno Si.95 


Buy Anv 3 — \ _1 

Take 10% I »W|th bu i lt-in preamp. 


HIGH VOLT 1 AMP 

PIV SALE 
2000* 1.00 
>□ 3000 1.3$ 

□ 4000 1.65 

□ 5000 2.25 

□ 6000 2.96 

/ H n 8000 3.50 
*" n 10000 3.95 


ALLEN BRADLEY 

‘TRANSISTOR’ 


All 9-24V, to 8-16 ohme load 


NATIONAL‘OP’ AMPS 


BUY ANY 3 — TAKE 10 % 
Typo Description 

□ LM-300 Super 723 V. rag.j 

□ LM-301 Hi-performance amp . . . 

S LM-302 Voltage follower. 

LM-304 Nag. V. rag. 

□ LM-305 Poe. V. rag. 

□ LM-307 Super 741. 


Type r. An 

Screwdriver 

.diu.t. for 


□ LM-308 Super gain op amp. 

□ LM-309H 5V 200 mil V. rog. 

□ LM-309K SV l amp V. rog.* .... 

□ LM-311 Comparator. 

□ LM-320 Minus 5V 1-amp V.R.* . 

□ LM-320 Minus 12V 1-amp V.R.* 

□ LM-320 Minus 1SV 1-amp V.R.* 

□ LM-3SO Dual peripheral drivel 1 . . 

□ LM-370 ACC squelch op amp . . . 

O LM-371 R-F, l-F, op amp. 

□ LM-38<Y 2-watt audio amplifier . 
•TO-3 case, —— others TO«5 



LOWEST PRICES 
EPOXY SILICON$W£ 
RECTIFIERS Fi, 


SILICON TUBES 

□ 8U4 .$1.49 

OSR4 . 3.99 

□ 888 . 7.95 


PIV 2Amp* 2Amp 3Amp 
SO 0$.0S D$.05 Cj$-08 

too □ .06 □ -06 □ .12 

200 □ .07 □ -07 □ .15 

400 □ .09 Q -09 □ .22 

600 □ .12 □ .12 □ .26 

•00 □ .18 □ .15 □ .3 

1000 □ .16 0 .16 □ .4 


high. Mounts 1 . 
with shaft, 1 


fl 

■'I. 


2 for SI 


1 1 

2.SK 

25.K 


75 

I ) 

s. ok n 

11 

too 

I 1 

7.K □ 


[ 1 

soo 

1 1 

10 .K □ 


u 

2 .0K 

u 

k 

20 .K □ 

5 Meg 

Hushi 


EPOXY 4S 

ruil. WAVE 

SILICON 
BRIDGE | | 
RECTIFIERS 


I PIV 2 Amp « Amp 
SO □ $••* □ $-•• I 
too □ .70 □ .99 
200 □ □ 1.2S ! 

400 G 1.19 D 1-50 
BOO □ 1.38 □ 1.7S 
800 G 1.58 □ 1.8S 
IOOO □ 1.78 □ 2.2S 
Code: 2 nmp TO-5 case 
O Amp » * x » j * V It 
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• QRM QRM QRM 




AK-1 BOARD ONLY $ 3.25 

AK1 KIT OF ELECTRONIC PARTS $ 20.00 

ST-5 BOARDS ONLY $ 5.25 

ST-5 KIT OF ELECTRONIC PARTS $ 47.50 

ST-5A BOARDS ONLY $ 5.25 

ST-5A KIT OF ELECTRONIC PARTS $ 54.00 

ST-6 BOARDS ONLY (These are the 8 original 
by W6FFC) $ 18.00 

ST-6 KIT OF ELECTRONIC PARTS $128.50 

MOD KIT FOR UPDATING THE ST-5 TO THE 
ST5A $ 9.00 

PEMCO 250 EIGHT DIGIT COUNTER WITH 
BUILT-IN PRE SCALER AND POWER SUPPLY 
SEMI KIT $165.00 

PEMCO MODEL 50A FREQUENCY COUNTER 
SEMIKIT $125.00 

These are fully assembled and tested boards 
only, you add your own cabinet, etc. Write 
for details. 

You must supply the cabinet, A.C. cord, meter, switches, 
etc. on all kits except where noted otherwise. (All prices 
are postage paid (we pay shipping). 

We will do most any printed circuit board for individuals 
or prototypes. If required we will also do the layout of 
the boards All our boards are G-10 glass-epoxy solder 
plated and come drilled only. At present time we can do 
only single sided. All component parts used in our kits are 
new manufacturers stock. We Do Not Use Any Used or 
Surplus Parts. All inquiries are answered promptly. 

r>r?\/irn ELECTRONICS 
1 EiVILU MANUFACTURING 

422 18th St.. N.E., Salon. Ore. 97301. (503 ) 585-1641 


K.E.Eleclnmcs 


Box 1279, Tustin Calif. 92680 


LINEAR AMPLIFIER PLATE CHOKES 


MOOEL RFC-1 90uh. BOOma O 4 KV. mi*. 7/T’X 6" 
With hardware Price S6.00 ppd U.S A 

MODEL RFC-2: 90uh. 2 Ampnn t» 5 KV max. 7/8“ X 6“ 
Facnta cot* typ* Price $6.45 ppd U S A. 

Both will replace B&W 800 and “Handbook" dnigni 


WHY FIGHT QRM? 

Win the battle against CW QRM with the new DE-101 
using advanced integrated circuit design. Connect it 
between your receiver and high impedance earphones 
for a guaranteed superior CW reception. Operate your 
receiver the same way as before except now you 
discriminate against QRM. No adjustments, the DE-101 
is factory tuned and complete with built in ac supply. 
One year warranty. 4" x 2»/ 2 " x 6" $29.95 plus $2.00 
shipping. 

ATTENTION EXPERIMENTERS 

Raise your printed circuits and breadboards with in¬ 
expensive Vi inch long plain metal spacers for a #4 
screw. 30 for $1.00 postpaid. 

Ala. residents add 5% sales tax. 

DYNAMIC ELECTRONICS INC. 

BOX 1131 DECATUR. AL. 35601 • 
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LOW PRICES 

ON POPULAR COMPONENTS 

IF FILTERS 

• Monolythic crystal filters at 10.7 and 
16.9 MHz 

• Ceramic filters at 455 KHz 

SEMICONDUCTORS 

• VHF power transistors by CTC-Varian 
. J and MOS FETS 

• Linear ICs — AM/FM IF. Audio PA 

• Bipolar — RF and AF popular types 

INDUCTORS 

• Molded chokes 

• Coil forms — with adjustable cores 

CAPACITORS 

• Popular variable types 

QUALITY COMPONENTS 

• No seconds or surplus 

• Name brands — fully guaranteed 

• Spec sheets on request 

GREAT PRICES 

• Price breaks at low quantities 

• Prices below large mail-order houses 

WRITE FOR CATALOG 173 

Amtech 

P. O. BOX 624, MARION, IOWA 52302 
(319) 377-7927 or (319) 377-2638 


KW BAIUN KIT STILL ONLY $5! 

The AMIDON Toroid Baiun K*l makes a modern compact anienna 
transformer that can be <v>red lor either 4 1 or 1 t -mpedance ratio The 
baiun ideal for use between a coaxial laedimo and a balanced an¬ 
tenna it reduces coax radiation and properly balances the enorgy for 
application to the antenna s teedpomt The baiun also acts as an Isola¬ 
tion device and 'emovos the capacity of the coax from the antenna 
which extends me low SWR frequency range of the array Baiuns made 
trom this Kit can be used to advantage on these antenna types:Dipole. 
Quad. Beam inverted Vee Wmdom and Folded Dipole 


SEND FOR 
FREE FLYER! 

AMID) 


Pack A Post 50C 


FREE Catalog 

V OF THE WORLD'S FINEST 

GOVERNMENT SURPLUS 
ELECTRONIC EQUIPMENT 


And BETTER Than Ever! 


12033 OTSEGO STREET 


NORTH HOLLYWOOD. CALIF 91607 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 - LIMA, OHIO • 45802 I 
















ON LINE SWR & POWER METERS 


FREQUENCY RANGE: 3 - 150 MHz 




A smooth rhythmic feel — a 
slight but definite "break” — 
these are among the highly de¬ 
sirable features that make the 
operation of a Ten-Tec keyer a 
delightful experience. The KR40 
and KR20 paddle suspensions 
employ magnetic forces to 
achieve the unique "soft touch" 
that means smoother, more artic¬ 
ulate and relaxing QSOs for you. 


w 

TEN-TEC 

INCORPORATED 

SEVIERVILLE. TENNESSEE S7SS2 


KR5 

Single paddle 
straight keyer. Self- 
completing charac¬ 
ters. Pre set weight¬ 
ing,alterable. 
Excellent "feel". For 
6 or 12 volts, DC. 
Price $34.95 


KR20 

Dual paddle straight 
keyer. Self-complet¬ 
ing characters. Two 
position weight 
switch and monitor 
oscillator. AC opera¬ 
tion. 

Price $59.95 


KR40 

Top - of - the - line 
Squeeze keyer. lam¬ 
bic sequence. Full 
dit and dah memo¬ 
ries, weight control 
and monitor oscilla¬ 
tor. AC operation. 
Price $89.95 


IMPEDANCE: 50 ohms 
POWER: 0 - 1 Kw 


FREQUENCY RANGE: 3.5 - 1 
IMPEDANCE: 50 or 75 ohms 
POWER: 0 - 2 Kw 


For further information and catalogs write, cable or call: 

CARVILL INTERNATIONAL CORP. 

P. 0. Box 4039, Foster City, Ca., U.S.A. 94404 
Cable "CARVILL" . Phone (415) 341-9959 . Telex349334 


SUPER CRYSTAL 

THE NEW DELUXE DIGITAL 

SYNTHESIZER!!™*^ 


MFA-22 DUAL VERSION 
Also Available MFA-2 SINGLE VERSION 

• Transmit and Receive Operation: All units 
have both Simplex and Repeater Modes 

• Accurate Frequency Control: .0005% ac¬ 
curacy 

• Stable Low Drift Outputs: 20 Hz per degree 
C typical 

• Full 2 Meter Band Coverage: 144.00 to 147.99 
MHz. in 10KC steps 

• Fast Acting Circuit: 0.15 second typical set¬ 
tling time 

• Low Impedance (50 ohm) Outputs: Allow long 
cable runs for mobiles 

• Low Spurious Output Level: similar to crystal 
output 

details 'V Electronics 

Prices MFA-2 *210.00 BOX 1201H 

MFA-22 *275.00 CHAMPAIGN, ILL. 

Shipping *3.00 extra 61820 


GS 
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NEW. 


1-2 WATTS IN 
15 WATTS PLUS OUT 

SOLID STATE 
SWITCHING 


1214 VOLTS 
NEGATIVE GROUND 

LESS THAN ldB 
LOSS ON RECEIVE 


PA-1501 H 

Wired and Tested 

$49.95 





. 


$39.95 complete kit 


NEW- 


NEW- 


10 CHANNEL SCANNER 

works on any receiver — less crystal deck 

10 CHANNEL CRYSTAL DECK 

with diode switching 


NEW 


NEW- 


COR 

with 3 min, 3 sec timer 

6 METER FM RECEIVER 

with crystal filter 


Also available: 

• RX 144/220 A 

• RX 144/220 F w/Ceramic filter 

• RX 144/220 C w/Crystal filter 

• TX 144 

• TX 220 


$14.95 


$ 6.95 
$19.95 


$59.95 


$59.95 

$65.95 

$69.95 

1 Watt Exciter $29.95 
1 Watt Exciter $29.95 


• PA 144/220 15 Watt Amp less cabinet connectors & switching $29.95 

• PA-8005 H 60—90 Watt Amp 5 Watts in $159.95 

• PA-8020 H 60—90 Watt Amp 25 Watts in $129.95 

Add $1.00 shipping per kit ordered. New York Residents add sales tax. 


HF ENGINEERING 

— DIV. OF BROWNIAN ELECT. CORP. — 

320 WATER ST. POB 1921 BINGHAMTON, N.Y. 13902 607-723-9574 
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EMBROIDERED EMBLEMS AND PATCHES. Custom 
made from your design. 10 to 1000's. Write Rus¬ 
sell, 1109 Turner St., Augusta, Maine 04210. 


flea 7 . 
market 


* 


|<S> o o I 


■ RATES Commercial Ads 250 per 
word; non commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

■ SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


WANTED: tubes, transistors, equipment, what have 
you? Bernard Goldstein, W2MNP, Box 257, Canal 
Station, New York, N. Y. 10013. 


AIR FORCE MARS will hold its first annual Eastern 
Division Conference on September 7th, 8th, and 
9th in the Washington, D. C. area. The conference 
will be held in the Quality Inn in Pentagon City, 
Virginia and will have representatives from every 
state from Maine to Florida. The highlights of the 
conference will be the banquet and awards pre¬ 
sentation at 8:00 P.M. on Saturday, September 8th. 
The guest speaker will be Senator Barry Gold- 
water, AFA7UGA. A number of other notable per¬ 
sons associated with Air Force MARS are expected 
to attend. 


PERSONAL TO MAX: All is forgiven! Meet me at 
the Memphis Hamfest on October 7th and we'll 
start over. Alice 


WANTED: FV400S VFO for Yaesu FTDX560. Mint or 
good used condition. Also FL2000B or FL2100 
Linear. Write Jerry, W6JIZ, 1020 So. Highland, Los 
Angeles, Calif. 90019. 


RESISTORS: Carbon composition brand new. All 
standard values stocked. V 2 W 10% 40/$1.00; ViW 
10% 30/$1.00 — 10 resistors per value, please. 
Minimum order $5.00. 15W RMS 1C Audio Ampli¬ 
fier — Panasonic. Frequency response 20Hz-100 
kHz. V 2 % distortion. Price $6.95 Postpaid. Pace 
Electronic Products, Box 161-H, Ontario Center, 
New York 14520. 


TONE-LOGIC Educational Systems for WWV, SSTV, 
RTTY. Eight 2%" x 3" PCB’s, plans, $3. Hornung, 
Box 24614, San Jose, CA. 95154. 


SIGNAL ONE OWNERS, expert and prompt service 
by ex-Signal/One engineer. Write or call for details. 
Larry Pace, K2IXP/7, 1071 W. Roller Coaster, 
Tucson, AZ. 85704 (602-888-5234). 


WORLD QSL — See ad page 106. 


THE SOUTHERN COUNTIES AMATEUR RADIO As 

sociation (SCARA) plans to operate a special event 
station at the Miss America Pageant in Atlantic 
City, New Jersey. The call will be WP2MAP since 
Atlantic City considers itself the World’s Play- 

§ round. Operation will be from August 26 until 
eptember 9, 1973, in the Pageant Headquarters, 
Atlantic City. Operation will be on 80 through 10 
meters: CW frequencies will be 30 kHz inside the 
band edge, SSB frequencies will be 10 kHz inside 
the general class portion of the phone band, when 
possible. A special QSL will again be issued. 
K2JOX will handle the QSL requests; an SASE 
would be appreciated. 


FOR YOUR FUTURE ROBYN RADIOS send your 
order to. Two Way Radio Sales, 1501 Monroe 
Street, Bogalusa, La. 70427 or 202 Farrell Street, 
Picayune, Miss. 39466. 


GOING QRP? British Joystick/Joymatch antenna 
systems available from stock. American plugs. 
Tunes any band 10 to 160. Used worldwide. $59.00. 
Gilfer Associates, Box 239, Park Ridge, N.J. 07656. 


HEATHKIT APACHE $85, Mohawk & spkr $115, the 
pair $175. Fine shape with manuals. No shipping. 
K1GAW, 484 Main St., Portland, Ct. 06480. 


MEMPHIS AREA HAMFEST, Sunday, October 7, at 
State Technical Institute, conveniently located at 
Interstate 40 and Exit 11. Tennessee Section ARRL 
Convention in conjunction. ARRL forum, MARS 
meetings, prizes, Flea Market, XYL entertainment. 
Informal group dinners Saturday night. Talk-in on 
34-94 and 3980. All your friends will be there! 


FOR SALE: DRAKE R4B with ten crystals, T4XB, 
AC4, MS-4.Premium condition $750.00. TC-2 with 
SC-2 $300.00, TC-6 with SC-6 $275.00, CC-1 con¬ 
verter console with vhf calibrator, a.c. power sup¬ 
ply $65.00. All above like factory new, with all 
manuals and cables. Complete package $1275.00. 
Jim Gysan, W1VYB, (617) 922-3850. 


MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines in 
assembled or kit forms, plus many other suppres¬ 
sion accessories. Free literature. Estes Engineering, 
543-H West 184th, Gardena, California 90248. 


ANNUAL MELBOURNE HAMFEST will be held Sep¬ 
tember 8th and 9th at the Melbourne Civic Audi¬ 
torium. Hours 9 a.m. - 4 p.m. Advance registration 
$1.00, at the door $1.50, 25,000 sq. ft. swap area, 
parking for 2,000 cars free, 100% air conditioned 
building. The childrens entertainment will be a 
full length Walt Disney movie, a fishing derby, 
novice symposium, radio controlled boats and air¬ 
planes, and a left-footed code contest. A buffet 
style Hamfest Banquet for everyone Saturday, 
7 p.m. 


FOR SALE: REGENCY HR-2 A with preamp and ex¬ 
tra xtals. Also Dycomm 500D amplifier. WA2DGN, 
159 Fisher Road, Rochester, N. Y. 14624. 


CAPE COD'S fabulous Hyannis! N. E. ARRL Con¬ 
vention, September 29 & 30. Flea market, semi¬ 
nars, FM, SSTV, AMSAT, YL trips, 2 pools, golf, 
beaches, sailing. Early bird registration $3. W1KCO, 
572 Berkley Street, Taunton, MA. 02780. 


WANT OLD RADIO SHOW TRANSCRIPTION discs. 
Any size or speed. Send details to, Larry Kiner, 
W7FIZ, 7554 132nd Ave. N.E., Kirkland, Wa. 98033. 


TEKTRONIX OSCILLOSCOPE 535A, with dual trace, 
triggered and delayed sweep. $585 or best offer. 
G. Daly, 33 Walnut, Mill Valley, CA. 94109. 
(415) 383-6642. 


"P.C.'S” I can supply boards for any construction 
article that includes the full size artwork. Many in 
stock. Write: D. L. McClaren, W8URX, 19721 Maple¬ 
wood Avenue, Cleveland, Ohio 44135. 


WANTED: NOV. '68 Issue Ham Radio. Contact 

Steve, P. O. Box 253, Deerfield, III. 60015. TELL YOUR FRIENDS about Ham Radio Magazine. 
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CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 


p * 


_ 0 0 

« 1 Z 

~ 0 0 




TOP QUALITY RTTY...WITH THE HAL 
MAINLINE ST-6 TU. Only 7 HAL circuit boards 
(drilled G10 glass) lor all leatures, plug-in 1C sockets, and 
custom Thordarson transformer tor both supplies. 115/ 
230 V, 50-60 Hz. Kit without cabinet, only SI 35.00; screened, 
punched cabinet with pre-drllled connector rails, $35.00; 
boards and complete manual. $19.50; wired and tested 
units, only $280.00 (with AK-1, $320.00).* 


OTHER HAL PRODUCTS INCLUDE: 

ID-1 Repeater Identifier (wired circuit board) 
ID-1 (completely assembled In IV rack 
cabinet) ... 

HAL ARRL FM Transmitter Kit 
W3FFG SSTV Converter Kit 
Mainline ST-5 TU Kit 
Mainline AK-1 AFSK Kit 


$115.00* 
S 50.00* 
S 55.00* 
$ 50.00* 
S 27.50* 


TOP QUALITY...WITH THE 
HAL 1S50 ELECTRONIC 
KEYER. Designed lor easy opera¬ 
tion; perfectly timed CW with optional 
automatic ID lor sending call letters, 
great tor DX and RTTY; TTL circuitry, 
transistor switching lor grid block, 
cathode keying. Handsome rugged 
crackle cabinet with brushed alumi¬ 
num panel. With ID, only $90.00; with¬ 
out ID. $65.00.* 




NEW FROM HAL —TOP QUALITY 
KVD-1002 RTTY VIDEO DISPLAY 
UNIT. Revolutionary approach to amateur 
RTTY ... provides visual display ol received 
RTTY signal from any TU, at lour speeds (60. 66. 
75. and 100 WPM), using a TV receiver modified 
for video monitoring. Panasonic solid-state TV 
receiver/monitor, or monitor only, available. 
RVD-1002, $525.00: Panasonic TV receiver/ 
monitor. $160.00; monitor only, $140.00.* 


TOP QUALITY... 

WITH THE HAL 

MKB-1 MORSE KEYBOARD. 

As easy as typing a letter—you get 
automatic CW with variable speed 
and weight. Internal audio oscillator 
with volume and lone controls, in¬ 
ternal speaker, and audio output jack. 
Smooth operation; completely solid- 
state. TTL circuitry using G10 glass 
boards, regulated power supplies, 
and high voltage transistor switch. 
Optional automatic ID available As¬ 
sembled MKB-1, $275.00. In kit torm. 
$175.00. * 


TOP QUALITY...WITH THE HAL RKB-1 
TTY KEYBOARD. Gives you typewriter-easy op¬ 
eration with automatic letter/number shift at lour 
speeds (60. 66. 75. and 100 WPM). Use with RVD-1002 
video display system, or Insert In loop of any tele¬ 
printer. lor last and easy RTTY. Completely solid state. 
TTL circuitry using G10 glass boards, regulated power 
supplies, and transistor loop switch. 

RKB-1 assembled, only $275.00.* 


I 


HAL provide* a complete line ot component*, semi-conductor*, and IC‘s to fill practically any con¬ 
struction need Send 24C to cover postage for catalog with info and photos on all HAL products 
available. 

'Above prices do not include shipping costs. Please add 75« on parts orders. $2.00 on larger kits. 
Shipping via UPS whenever possible, therefore, street address required 

HAL COMMUNICATIONS CORP., Box 365 H . Urbana, Illinois 61801 
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H—X-i- CALCULATOR OWNERS: Compute SQUARE 
ROOTS, trigonometric functions, logarithms, ex- 
ponentials, and more! Quickly, accurately, easily! 
Manual $2.00. Send today — Unconditional money- 
back guarantee! Mailman Optics and Electronics, 
Dept.-B, 836 South 113, West Allis, Wisconsin 53214. 


CINCINNATI HAMFEST: The 36th Annual Hamfest 
will be held Sunday, September 16, 1973 at the 
ALL NEW Strieker's Grove on State Route 128, one 
mile west of Ross (Venice), Ohio. Check local area 
map for location. Lots of food, flea market, con¬ 
tests, and model aircraft flying. $7.00 covers every¬ 
thing. For further information, contact: Jim Well¬ 
man, W8HSI, 725 Stout Avenue, Wyoming, Ohio 
45215. 


DX'ERS — Dig them out of the mud. Low noise 
Dual Gate MOSFET preamplifier. Nominal 20 dB 
gain. 10-30 MHz. In cabinet. DC-100, $39.95. Dyna- 
comm, 1183 Wall Road, Webster, N. Y. 14580. 


TELETYPEWRITERS — Kleinschmidt — portable, 
fixed, sets, punches, parts, reconditioned, reason¬ 
able. Mark/Space Systems, 3563 Conquista, Long 
Beach, Calif. 90808. 213-429-5821. 


THE NORTHWEST GEORGIA Amateur Radio Club 
and Repeater Association, is having its annual 
hamfest on Sunday, October 7, 1973 at the Coosa 
Valley Fair Grounds in Rome, Georgia. Everyone is 
invited to attend. Gates open at 9:00 a.m. 


PRINTED CIRCUIT DRILL BITS. Trumbull, 833 
Balra Drive, El Cerrito, California 94530. 


WE BUY ELECTRON TUBES, diodes, transistors, 
integrated circuits. Semiconductors. Astral Elec¬ 
tronics, 150 Miller Street, Elizabeth, New Jersey 
07207, (201) 354-2420. 


WESTERN UNION DESK-FAX Telefax Transceivers: 
Several extra machines (checked out), $14 each, 
shipping collect. Bill Johnston, 1808 Pomona 
Drive, Las Cruces, New Mexico 88001. 


QSL'S — BROWNIE W3CJI — 3111B Lehigh, Allen¬ 
town, Pa. 18103. Samples lOtf. Cut catalogue 25tf. 


WANTED — 40 ft. E-Z Way Crank down tilt over 
tower, prefer Long Island. Daniel J. Meade, 7 
Brookhaven Drive, Rocky Point, N. Y. 11778. 


USED MYLAR TAPES — 1800 foot. Ten for $8.50 
postpaid. Fremerman, 4041 Central, Kansas City, 
Mo. 64111, 


TECH MANUALS for Govt, surplus: $6.50 each •— 
R-389/URR, R-3S0/URR, URM-25D, RCK, R-220/ 
URR, TS-382D/U, URM-32, TT-63A/FGC, CV-591A/ 
URR, TS-497B/URR, USM-25A. Hundreds more. 
Send 50tf (coin) for large list. W3IHD, 7218 Ro- 
anne Drive, Washington, D. C. 20021. 


CANADA'S MOST UNUSUAL Surplus and Parts 
Catalog. Jam packed with bargains and unusual 
items. Send $1. ETCO-HR, Box 741, Montreal, 
Canada. 


“DON AND BOB" NEW GUARANTEED BUYS, Dis¬ 
count prices plus full warranty. SBE144 2MFM 
(259.95 list) 199.95; SBE 450 TRC converts 2MFM 
to 3/4M. T & R (179.95 list) 149.95; Triex MW50 
tower 250.75; MW65 331.50; W51 386. FOB Cal.; 
W67 (983.50L) 834.50 FOB Cal.; Ham-M 99.00; 
TR44 59.95; AR22R 31.95; Belden 8-wire rotor 
cable #8448 10<f/ft; Mosley CL36 149.00; CL33 
124.00; TA33 114.00; MCQ3B 91.00; S402 143.00; 
MP33 90.00; Hygain TH6DXX 139.00; 204BA 

129.00; Belden 8214 RG8 foam 17tf/ft; Motorola 
HEP 170 epoxy diode 2.5A/1000PIV 29ea., 25.00/ 
100; Calrad KW SWR-relative power dualmeter 
bridge 15.95; write specific needs new panel me¬ 
ters, stock; quote discontinued tubes; Radio Mas¬ 
ters 1972 3.50; Motorola Semi-conductor data hook 
series 7.50; quote Clegg FM27B; Genave GTX2; 
Regency HR212; Midland 13500; Standard 826MA; 
146A; hardbound technical magazines, many types 
from petrochemical library 3.00/yr; Amphenol 
PL259 49^; used: Collins 75A4 345.00; Kenwood 
T599 350.00; R599 300.00; shipping charges collect. 
Madison Electronics, 1508 McKinney, Houston, 
Texas 77002, 713-224-2668. 


L. I. Electronic Supermart 

(Off the wall self service) 

New P.C. Boards — G10, 1 oz. - 1 side copper- 
fiber glass 

6" x 6", 80 ea. — 6 x 12, $1.50 ea. - 12 x 
12, $2.85 ea. 

New P.C. Boards — G10, 1 oz. - 2 side copper- 
fiber glass 

6" x 6", $1.10 ea. - 6 x 12, $2.00 ea. • 12 x 
12, $3.75 ea. 

New P.C. Boards — G10, Fiber glass punch: 

F Pattern 4.5 x 6.5, .062 holes, 5 per 1" $1.30 

P Pattern 4.5 x 6.5, .042 holes, 10 per 1" $1.35 

G Pattern, 4.5 x 6.5, .062 holes, $1.30 

Pkg. 10 Bircher P.C. Board, metal 2" slides $1.00 
Package of 50 flea clips for above punched 

Boards, .062 . 75tf 

30 Va or V 2 W resistors, packaged 5 per value 

your choice of values . $1.00 

25-1W resistors, packaged 5 per value, your 

choice of values . $1.00 

15-2W resistors, packaged 5 per value, your 

choice of values . $1.00 

5 Va or Vz W, 1% resistors, packaged 5 per 

value, your choice of values .50 

5 ceramic disk caps, .001-01, packaged 5 per 

value, your choice of values .50 

5 mica dip caps, 1 pf-150 pf, packaged 5 per 

value, your choice of values . .50 

5 mica dip caps, 180 pf-820 pf, packaged 5 per 
value, your choice of values .75 

5 mica dip caps, 910 pf-1500 pf, packaged 5 

per value, your choice or values $1.00 

Wire Kit #22 solid PVC, 6 spools, 6 colors, 50' 

ea. spool . $3.50 

Wire Kit # 22 stranded PVC, 6 spools, 6 colors, 

50' ea. spool . $3.50 

Wire Kit #24 Solid PVC, 6 spools, 6 colors, 50' 

ea. spool . $3.50 

Wire Kit #24 stranded PVC, 6 spools, 6 colors, 

50' ea. spool . $3.50 

10' — Ten cond. ribbon wire, color coded, #22 

or #24, stranded . $1.50 

C & K #7101 mini switch, SPDT on-on . $1.05 

C & K #7103 mini switch, SPDT on-off-on $1.20 

C & K #7201 mini switch, DPDT on-on . $1.35 

C & K #7203 mini switch, DPDT on-off-on $1.55 

Alco 105D MST momentary on-off-momentary on 

$1.25 

Central Lab OPDT push momentary. SPEC. 4/$1.00 
Connectors, PL259, $.45; PL258, $.70; 175U or 
176U, $.20 ea.; UG 88 cu., $.50; UG 201 a/u 
(N to BNC adapter). $.75; RCA to UHF, $.90. 
Encapsulated chokes lun to 5 Mh, choice 3/$1.00 
Varo type mini bridge rectifiers, approx. 5 /a" 
sq. size: 2 amp. - 50 v., $1.25; 4 amp. - 50 v., 
$1.25; 6 amp. ■ 50 v., $1.25; 2 amp. - 100 v., 

$1.25; 4 amp. - 100 v., $1.25; 6 amp. - 100 v., 

$1.25; 2 amp. - 200 v., $1.50; 4 amp. ■ 200 v., 

$1.50; 6 amp. • 200 v., $1.50; 2 amp. - 400 v., 

$1.50; 4 amp. - 400 v., $1.50; 6 amp. • 400 v., $1.50 
Triacs — thermo tab package — 1 amp. - 400 
v., $.80 ea.; 3 amp. - 400 v., $1.40 ea.; 4 amp. • 
200 v., $1.20 ea.; 6 amp. • 200 v., $1.40 ea.; 

6 amp. - 400 v., $1.60 ea.; 6 amp. • 500 v., $1.80 
ea.; 8 amp. • 200 v,, $1.60 ea.; 8 amp. ■ 500 v., 
$1.80 ea. 

To-5 case, 1 amp. - 200 v., $.70 ea.; 1 amp. - 
400 v.. $1.00 ea. 

SCR 200 v. - 8 amp. thermo tab . $.80 ea. 

SEND SELF ADDRESSED ENVELOPE FOR 
FREE MAILER. INCLUDES MANY HUNDREDS 
OF ITEMS NOT LISTED ABOVE. 

Send check or money order • include 60tf to 
cover parcel post and handling. UPS shipping 
available. Minimum order $4.50. 

FREE BONUS WITH EACH $10.00 ORDER 
50' SPOOL 600 V. #22 PVC WIRE 

KRP 

ELECTRONIC SUPERMART, INC. 

219 WEST SUNRISE HIGHWAY 
FREEPORT, L. I., N. Y. 11520 
516-623-3346-9 
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Your finest discount antenna supplier. 
Beat inflation. 

Save time and money with mail order. 

• NAME BRANDS • 

Gigantic Savings 

FREIGHT PREPAID MOST ORDERS 
48 HOUR SHIPMENT WITH CASHIERS CHECK OR MONEY ORDER 

ROTORS ANTENNAS TOWERS ACCESSORIES 


ANTENNA KING 

Box A, Lomita, Calif. 90717, Phone (213) 534-“KING” 


Many thousands of you have be¬ 
come very familiar with the vari¬ 
ous Radio Society of Great Britain 
books and handbooks, but very 
few of you are familiar with their 
excellent magazine, Radio Com¬ 
munication. 

It includes numerous technical 
and construction articles in addi¬ 
tion to a complete rundown on 
the month's events in amateur 
radio. Surely a most interesting 
addition to your amateur radio 
activities. 

We can now offer this fine maga¬ 
zine to you along with the other 
advantages of membership in the 
RSGB (such as use of their out¬ 
going QSL Bureau) for $12.95 a 
year. 

oom/eo 

Greenville. New Hampshire 03048 


... SPECIAL SALE ... 
TEKTRONICS 181 MARK GEN 

This crystal control¬ 
led unit provides re¬ 
petitive pulses at 
time intervals of 10 
mS. 1 mS. 100, 10 & 
1 S also sine wave 
at 10MHz — Ideal 
for use as a gener¬ 
al purpose precision 
pulser or for calibra¬ 
tion purposes. All un¬ 
its checked — guar¬ 
anteed satisfaction or 
money back. 

FOB Monroe — 


— OTHER TEST EQUIPMENT — 

Also in stock, wide range of used test equip¬ 
ment. military and commercial. Signal genera¬ 
tors, oscilloscopes, voltmeters, frequency stand¬ 
ards, counters and more. HP, Tektronix, Fluke, 
Measurements, Polarad, etc. All equipment 
shipped same guarantee as TEK Mark Generator 
above — money back (less shipping cost) if 
not satisfied. Send self-addressed, stamped en¬ 
velope for current list. 

PDAV Electronics 

UKHl P. O. Box 941, Monroe. Ml 48161 
Specializing in used test equipment 


ts 
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WANTED — FLUKE 207 VLF RECEIVER. Patrick F. 
Wilson. W7UNR, 14572 Newport Way, Bellevue. 
Wash. 98006. 


MIX PLEASURE WITH PLEASURE. 1973 Hamburg 
International Hamfest on September 15. only 45 
minutes from fabulous Niagara Falls. RV parking 
for weekend only $2.50 with hook-up. Details: 
Valerie Orgera, K2KQC. 187 Main. Hamburg, N. Y. 
14075. 


REGENCY HR-6, 6 meter FM. 25 watts, crystals 
52.525/52.525, 52.760/52.525. $185.00 postpaid in 
CONUS. Ernie Anderson, 800 North 4th East. 
Mountain Home. Idaho 83647. 


RECIPROCATING DETECTOR KIT, write Peter Mea 
cham Associates. 19 Loretta Road, Waltham, 
Mass. 02154. - 

HOOSIER ELECTRONICS — Your ham headquarters 
in the heart of the Midwest where only the finest 
amateur equipment is sold. Individual, personal 
service by experienced and active hams. Factory- 
authorized dealers for Clegg. Genave, Regency. 
Drake. Standard, Hallicrafters, Ten-Tec, Kenwood. 
Tempo. Midland. Galaxy, Hy-Gain, CushCraft. Mos¬ 
ley. Ham M. Hustler, plus many more. Orders for 
in-stock merchandise shipped the same day. Write 
or call today for our quote and try our personal, 
friendly Hoosier service. Hoosier Electronics, R. R. 
25. Box 403. Terre Haute, Indiana 47802. (812) 
8 >4-2397 - 

VERY in-ter-est-ing! Next 6 big issues $1. "The Ham 
Trader," Sycamore IL 60178 


FIGHT TV I with the RSO Low Pass Filter. For bro¬ 
chure write: Taylor Communications Manufacturing 
Company, Box 126, Agincourt, Ontario. Canada. 
MIS 3B4 


WANTED URGENTLY: 2 or more FFRD-7 8 16 MHz 
tuning heads for AN/FRR-49 receiver. Must be in 
working condition, state price and condition first 
letter. No junk wanted. Will also consider other 
range tuning heads and parts for heads and FRR- 
49 receivers. John Fail. Box 1196. Petersburg. 
Alaska 99833. 


HOMEBREWERS: Stamp brings list of high quality 
components. CPO Surplus. Box 189, Braintree. 
Mass. 02184. 


GREAT CIRCLE BEARING CHARTS: Computer gen¬ 
erated for your exact QTH. Bearings, distances, re¬ 
turn bearings for 660 worldwide locations. Price 
$1.00 postpaid worldwide. See also Ham Radio 
Magazine. April 1973, Radio Communication. No 
vember 1972. (SASE for copies of these articles). 
Bill Johnston, 1808 Pomona Drive, Las Cruces. 
New Mexico 88001. 


YAESU TRANSCEIVER OWNERS — present and 
prospective. Join the international Fox-Tango C'ub. 
Send business-size SASE or IRC for information 
and sample Newsletter. Milton Lowens. WA2AOQ. 
3977-F Sedgwick Ave., Bronx, N. Y. 10463. 


THE ADRIAN AMATEUR RADIO CLUB INC. presents 
their fall Hamfest, Sunday, October 14. 1973 from 
8 a.m. to 3 p.m.. The location is at the Lenawee 
County Fairgrounds. Dean St. in Adrian. Mich. The 
talk in frequencies to be monitored are 1812 kHz. 
3935 kHz. 52.525 MHz. 146 46 MHz. 146.52 MHz and 
146.94 MHz. All buyers, sellers, and visitors are wcl 
come, plenty of refreshments and prizes. Cost $1.00 
in advance. $1.50 at the gate Tables $1.50 per half 
table. Normal table size 8 ft. long. Table tickets 
prepaid will be held until 10:00 a.m. then resold, 
information on tickets or tables, send to Adrian 
Amateur Radio Club, P. O. Box 26. Adrian, Mich. 
49221, or see any member. 


MANUALS for most ham gear made 45/65. some 
earlier. Send SASE for copy quote. Hobby Industry, 
W0JJK, Box 864, Council Bluffs. Iowa 51501. 


DX'ERS — BE HEARD — New logarithmic speech 
processor. Nominal 8 dB increase in average power. 
Less than 5% distortion @ 1 kHz. L/C filter, Hi-Z 
meter. DC-200. $49.95. Dynacomm, 1183 Wall 

Road, Webster. N. Y. 14580. 


SALE — NCX-5; AC PS; UX501 UFO console; TA-33 
$425.00. K2UQI, 339 Wicks Rd„ Brentwood. N. Y. 
11717, 516-231-7988. 


Get RIGHT ON! 
your REPEATER 


with 



2-Meter Crystals 

TC-2M — .002% Tolerance 
^^TC-2MS 

Special crystals for frequency 
stability over widely varying temp 
eratures so you can go mobile in 

any environment. 

If your dealer can't supply, write... 

HCRYSTEK 

U “ formerly Texas Crystals 
Div. Whitehall Electronics Corp. 

1000 Crystal Drive 
Fort Myers, Florida 33901 
4117 W. Jefferson Blvd. 

Los Angeles, California 90016 


FM YOUR GONSET 

(or your Clegg 22 ft, Poly Comm 2 PC 62. Johnson 
6N2. Aerotron 500 HA 4G0. TX 62 or VHF1} 


New* Plug-in modulator 
puts the 
Communicat ot 
transmitter on FM. 

No modification or 
rewiring on your 
Communicator. Just 
plug into mike jack 
and crystal socket. 

Compact self-contained 
modulator measures 
4" x 3** xl V. 



IV 


» Works with Communicator I, II, III, 
and GC-105, and other rigs listed. 

» FM at a tenth the cost of a new rig. 

• Frequency ad|ust for netting built in. 

• $34 50 postpaid U S A. $36.50 for PC-2, 

PC 62. HA 460. Specify transmitter 
model. California residents add 5% 
sales tax. (HC-6/U crystal and 9 volt 
transistor battery not supplied.) 

» Send for free descriptive brochure. 



More Details? CHECK-OFF Page 110 
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7 SEGMENT LED 

Similar to Man-1. Factory sec¬ 
onds but checked & guaran¬ 
teed OK. 

# LED A-L, with decimal $3.25 

# LED-A, no decimal $3.00 
Buy 10 Units, Get 2 More Free 

Gold plated wire-wrap sockets 3/$1.00 



GIANT 




Uses 256 bit read-only-memory programmed for your 
call or message. NE555 timers for clock, tone genera¬ 
tor and 5 minute timer. Apply 5 volts and COR and 
it outputs tone and PTT. Board $8, Kit $30, Tested $35 
OTHER BOARDS AVAILABLE: 

Two Tone Decoder: $25 Tested 16 Button De:oder: 
$98 Phase Locked Loop RTTY Converter: $30 RY 
Generator: $17 2 Meter Preamp: $13 8 Channel 

Scanner: $25 WRITE FOR FREE FLYER 

•— SIGNAL SYSTEMS 

* * 2650 DURANGO DRIVE 

. . COLORADO SPRINGS. CO. 80910 

•••• (303) 475-0380 


SEGMENT 
LED 

Hobby craft due to be 
ing factory reiects. Most 
have a segment or deci¬ 
mal inoperative. Still a 
great “buy" for the ex¬ 
perimenter. What an un¬ 
usual tie clip you can 
make with pocket bat- 
_'S. etc. In many applica¬ 
tions vou don’t need full 7 segments. $1.00 each 
or $10 the dozen. 0.333 inches high character 

GIANT 7 SEGMENT 

As above only this one is the giant display 
13/16 inches hgt. of character. First time offer¬ 
ed and as far as we know, offered no where 
else. This one is quite an attention getter. Also 
available in this giant display numeral “one" 
with "plus" and "minus" sign. Again, these are 
rejects. Giant display $1.50 each 12 for $15.00 

JOHN MESHNA JR. ELECTRONICS 


CW/RTTY/ 

REPEATER 

IDENTIFIER 


ED 83C 

Price break at last on these giant 
LED with 1.000.000 hours of life. 
Measure full Vi by Vi inch. First 
time offered. 

RED $1.00 

GREEN or YELLOW $1.25 

SUPER BRIGHT collimated RED with 
parabolic reflector, measures 3/16 
diameter. A real hi-intensity red vis¬ 
ible over 100 ft. 

SUPER RED $1.25 
All above LED's 12 for the price of 10 

CORE STACK 

Late model memory stacks 

P*- irnT 

..L-uL-4- 

rmm J 



1Kx9 

2Kx9 

8K 4 bit Y-plane 
16K 4 bit Y-plane 
147K stack 


$ 35.00 
$ 50.00 
$ 40.00 
$ 60.00 
$100.00 


Postage Extra on all Items 

P. 0. Box 62 E. Lynn, Mass. 01904 


HIGHEST 


we pay muriLoi 

PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 

H & L ASSOCIATES 

ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH. NEW JERSEY 07206 
(201) 351-4200 




EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE /|* 

NO TRAPS-NO COILS-NO STUBS - NO CAPACITORS 

^ , ,_ fully Air fe d — Tho u igndt A lready in Utm ___ 


#16 40% Copper Weld wire annealed so it handles like soft Copper wire—Rated for better than full legal power AM/CW 
or SSB Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware— 
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp 
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A BAND! 


Model 75-10HD 
Model 75 20HD 


66 Ft 75 Thru 10 Meters 

66 Ft 75 Thru 20 Meters 

Model 80-40HD $42 00 


ORDER DIRECT OR WRITE FOR 
FULL INFORMATION 


Model 75 40HD $40 00 66 Ft 75 Thru 40 Meters 
Model 40-20HD $33 00 35 Ft 40 Thru 20 Meters 
69 Ft 80 40-15 Meter (CW) 

orvnu cu OR THRu YOUR P AV ORITE 

300H Shawnee DISTRIBUTOR 

Leavenworth, Kansas 66048 
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CHRISTMAS IN SEPTEMBER: Well almost. Check 
these and more. Dycomm 10*0. new $130.; '71 
Handbook linear; P. P. 3*500Z's immaculate con¬ 
struction, less supply $110; Icom IC-700R. IC-700T 
and P. S. Spkr. console. 200W. 80-10 AM. CW. 
SSB XCVR., with manuals xclnt, $300; Drake SC-6. 
6M conv. w/manual. $45; Heath HP-10 mobile sup¬ 
ply, $25; G. E. base rcvr on .94 w/manual. $35; 
(2) Swan 6 el., 6 m.. beams, new, boxed, $17 
each. I have a multitude of other Rear and parts, 
write SASE for list. Gerry Smith. K7UGD, 945 Cot¬ 
tage, Pocatello. Idaho 93201. 


TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids. SASE list. Typetronics. Box 8873. Ft. 
Lauderdale, FI. 33310. Buy parts, late machines. 


PACK RAT HAMARAMA. The Mount Airy V.H.F. 
Radio Club, Inc. presents the annual Pack Rat 
Hamarama, Sunday, October 7. 1973, at the War¬ 
wick Fire Co., Jamison, Pa. located on Rt. 263 
north of Philadelphia. Pa. Activities include a giant 
flea market, auction, and an amateur television 
demonstration. Festivities begin at 10:00 a.m., 

auction at 3:00 p.m. Food concession on premises. 
Registration is $1.00. Pea market tables or tail- 

P ate sales, $2.00. Talk-in on 146.52 and 52.525. 

or further information contact W3ZD, 520 Cen¬ 
tennial Rd., Warminster, Pa. 18974. 


MOBILE OPS — Completely shielded ignition sys¬ 
tem kits available for most U.S. cars 1965-73. Al¬ 
ternator, generator and regulator filters, feed-thru 
capacitors, copper braid in stock. Write Summit 
Enterprises, 36 Winchip Road, Summit, N. J. 07901. 


THE PUGET SOUND COUNCIL of Amateur Radio 
Clubs will issue a certificate signed by Governor 
Evans for contacts made during Washington State 
Amateur Radio Week. September 8th to 16th. 1973. 
Out of state hams must contact 10 Washington 
hams, and in state hams must contact 20 other 
Washington hams during this period. Send list of 
stations contacted, their locations, dates of con¬ 
tact, your name, call, address, and a self addressed 
stamped legal size envelope to: The Puget Sound 
Council of Amateur Radio Clubs, 12306 80th Ave. 
East, Puyallup, Washington 98371. 


COLLINS 75S3B receiver, 32S-3 transmitter, 516F2 
supply, 30L-1 linear. Excellent condition. Priced 
$1600 for package or will quote separately. Bill 
Swearingen, W5UJ, Box 669, Austin, Texas 78767. 


WANT TO BUY ship's chronometer or navigational 
watch for shack. Ted Denton. 3279 Ledgewood 
Drive. Los Angeles. California 90068. 


SEPTEMBER 9, 1973 the Wichita Amateur Radio 
Club will have its annual Hamfest at the Sedg¬ 
wick County 4-H building on the N W. corner of 
West St. and Central Ave. in West Wichita. There 
will be talk-ins on: 3.920, 7.275, 146.34. 146.94 
MHz, MARS, ARRL, and Kansas Net Meetings. 
Carnes, free pop. prizes. Starts 10:00 a.m., ends 
1:00 p.m. COT. Admission: $1.75. For information 
write: Todd Gearheart, 1320 Summitlawn Ct., Wich- 
ta, Kansas 67212. 


DSLS. SECOND TO NONE. Same day service. 
Samples 25* Ray. K7HLR, Box 331, Clearfield. 
Jtah 84015. 


r RAME 8* DISPLAY your QSL's with 20 pocket 
elastic holders. Two for $1.00. seven for $3.00 
rom your dealer or direct, prepaid. Free sample 
o dealers upon reauest. Tepabco, Box 198H, Gal- 
atin, Tennessee 37077. 


STANDARD 146-A still in factory carton with war- 
anty card. $238.70. W40AQ. Box 17222, Nashville, 
enn. 37217, (615 834-8999). 


MM NOTEBOOK. The best of this popular Ham 
tadio feature. Covers antennas, power supplies, 
eceivers, transmitters, FM. workshop and more, 
lust $3.95 postpaid. Ham Radio, Greenville. 
4. H. 03048. 


f OUR AD belongs here too. Commercial ads 25* 
>er word. Noncommercial ads 10* per word, 
'ommercial advertisers write for special discounts 
or standing ads not changed each month. 
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1 omv STANDARD 


sells more STANDARDS 


than Erickson...and here's 

SRC-146A 
SUMMER 
PACKAGE 

WITH 

• Charger 

• " Stubby" antenna 

• Leather case 

• Ni-Cads 

• 94/94, 34/94 and one 
channel of your choice 

S369 List 

—50 Package Discount 

S319 Prepaid — Cashiers 

Check or M.O. 

ERICKSON 
COMMUNICATIONS 

4659 North Ravenswood Avenue 
Chicago, III. 60640 (312) 334-3200 

_ s 




TECO ELECTRONICS 

ALL ITEMS CHECKED AND OPERATING, SHIPPED FOB 
GARLAND, TEXAS. 10 DAY MONEY BACK GUARANTEE 
IF NOT SATISFIED (RETURNED PRE-PAID) 

MIIDA 60 COUNTER AS IN CQ AND QST MAG 60 MH: 
SOLID STATE 50 MV SENSITIVITY S299 00 

URM-25D SIGNAL GENERATOR, 10 kHz-52MHz WITH 
CALIBRATED OUTPUT, BUILT-IN XTAL CALIBRATOR, 
AM MOD SMALL SIZE 5125 00 

HP-524B COUNTER DC-lOMHz NEON READOUT $95 00 
HP-524C COUNTER DC-lOMHz NIXIE READOUT S275.00 
HP-5240 COUNTER DC-lOMHr NEON READOUT $195.00 
HP-525A OR B PLUG-IN lOMHr TO 220 MHz $50 00 
HP-540B SAME AS ABOVE BUT TO 12 4 GHz S125 00 
HP-233A AUDIO GENERATOR 50Hz-500kHz S65 00 

HP-400HR AC VTVM TO 4 MHz 1MV-300V S65.00 

HP-430C/477B POWER METER AND MOUNT S85 00 
LAM DA 12V/11A PS 0.02% REG. NEW UNITS $65 00 
TEK 535 SCOPE DC-11 DELAYED SWEEP S295 00 

FLUKE 801 DC DVM TO 500 VOLTS 0 05% ACC S40 00 
FLUKE 803 SAME AS ABOVE BUT AC-DC S85.00 

GERTSCH FM-7 & DM-3 FREQUENCY METER S795 00 
P0LARAD TSA/STU-1 SPECT ANAL lOMHz-lGHz S2Z5 00 
SORENSEN 500BB PS 0-500V/300MA 0 5% REG $45.00 
HP-650AR AUDIO GENERATOR lOHz-lOMHz $75 00 
HP-330BR DISTORTION ANALYZER S225.00 

USM-50C OSCILLOSCOPE: 3 INCH, 5 HZ to 20 MHz scope 
with calibrated vertical and sweep amps. These are the last 
and the best models of the USM-50 series manufactured. 
Built-in calibrator for the vertical and a marker gen. for 
the sweep generator. Sweep from 0.2 microseconds to 
37,000 microseconds plus sweep delay. Shipping wt. 65 lbs. 
IN EXCELLENT WORKING CONDITION S69.95 

OVER 15,000 ITEMS IN STOCK, PRICED TO SELL 
WRITE TODAY WITH YOUR REQUIREMENTS OR CALL 


TECO ELECTRONICS 

P.O. BOX 1050-B, GARLAND, TEXAS 75040, 214-276-4931 
STORE HOURS 11 AM TO 7 PM CLOSED SUN. & MON. 


More Details? CHECK-OFF Page 110 
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YAESU FT-101 

now with 160 meters 

see WILSON 

for your Yaesu products 

FTDX 401 Transceiver 
FL2100 Linear Amplifier 
FL2000B Linear Amplifier 

Interested In trading Tempo One's 
and other Yaesu equipment. 


WILSON ELECTRONICS 

BOX 794 HENDERSON, NEVADA, 89105 

702-451-5791 


SSB CONVERTER CV-591A: Get upper or lower sidebands 
from any reevr. OK gatd. w/book $137.50 

SP-600(*) RECEIVER 0-54-54 MHz continuous, overhauled, 
aligned, grtd, w/book $250 Oo 


BRAND NEW FREQ SHIFT TTY MONITOR 

NAVY OCT 3: FM Receiver type, freq. range 1 to 26 MHz 
in 4 bands, cont. tuning. Crystal calib. Reads up to 1500 Hz 
deviation on built-in VTVM. Cost $1100.00 each! In 
original box, with instruct, book & cord, fob Mariposa, Cal. 
Min. signal needed* 15 mv. Shpg wt 110 lbs. $49.50 


HIGH-SENSITIVITY WIDE BAND RECEIVER 

COMMUNICATIONS . BUG DETECTION 
. SPECTRUM STUDIES 

38-1000 MHz AN/ALR-5; Consists of brand new tuner/ 
converter CV-253/ALR in original factory pack and an exc. 
used, checked OK & grtd main receiver R-444 modified for 
120 v. 50/60 hz. The tuner covers the range in 4 bands: 
each band has its own Type N Ant. input. Packed with each 
tuner is the factory inspector's checkout sheet. The one we 
opened showed SENSITIVITY: 1.1 uv at 38.4 MHz, 0.9 at 
133 MHz, 5 at 538 MHz, 4>/$ at 778 MHz, 7 at 1 ghz The 
receiver is actually a 30 MHz IF ampl. with all that follows, 
including a diode meter for relative signal strengths: an 
atten. calibrated in 6 dB steps to —74 dB, followed by an 
AVC position; Pan., Video & AF outputs; switch select pass 
of ±200kHz or ±2 MHz; and SELECT AM or FM! With 
Handbook & pwr. input plug, all only $375.00 


■ Blf.MiFWiH.’H.HiMCW.l 


NEMS-Clarke #1670 FM Rcvr 55-260 MHz 
like new 


Buyers, Engineers, advanced Technicians: 

We have the best test-equipment & oscilloscope inventory 
in the country so ask for your needs . . don't ask for an 
overall catalog ... we also buy, so tell us what you have. 
Price it. 


R. E. GOODHEART CO. INC. 

Box 1220-HR, Beverly Hills. Calif. 90213 
Phone: Area Code 213. Office 272-5707 



WORLD QSL BUREAU— 

THE ONLY QSL BUREAU to handle all 
of your QSLs to anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 5d each. 

5200 Panama Ava., Richmond, CA USA 94804 


▼ ▼ ▼ ▼ ▼ t t -t ▼ ▼ ▼ 


SEE PAGE 72 




NEAR CLEVELAND? 

Don’t miss "CALLING CQ” 

with Eunice Bernon, K80NA 

EVERY SUNDAY AT 3:30 P.M. 
on WELW-FM - 108 MHz 

Sponsored by 

COMMUNICATIONS WORLD, INC. 

4788 State Rd. Cleveland. Ohio 44109 


NEW MINIATURE CRYSTAL FILTERS — Made U S A 

Write ui about your crystal filler needs 
Model WF-4 Model Wf-8 


WHEATLAND 

ELECTRONICS 

P 0 BOX 343 
ARKANSAS CITY 
KANSAS 67005 


No. Crystals 
Center Freq 
Band Width at 6db 
bOdb/fedb Shape 
Ultimate Rejection 
In/Out Termination 
PRICE 


Model WF-4 Model WF-8 
4 8 

9 0 MHz 9.0 MHz 
2 5kHz 2.5 kHz 
2.0 (45/6) 1 8 max. 

45 db 100 db mm. 
120 W 140 U 

SI 8.95 526.95 


Matching Crystals USB (8998 5 kHz) 
or LSB (9001.5 kHz) $2.75 each 
Include .75 for postage and handling. 


A New Magazine ( 

Not really. New in the U.S.A. perhaps, 
but very well known in Great Britain and 
now being offered to you here. 

RADIO CONSTRUCTOR is almost exclu¬ 
sively construction material. Clearly writ¬ 
ten, concise articles give you full details 


• Audio Construction Projects 

• Receiver Construction Projects 

• Transmitter Construction Projects 

• Test Equipment Projects 

• Radio Control Projects 
... and much more 

Try a subscription to this interesting 
magazine, we are sure that you will not 
be disappointed. 

ONE YEAR SUBSCRIPTION — $7.00 
Write 

RADIO CONSTRUCTOR 
Greenville, N. H. 03048 
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lor the most advanced antennas under the sun! 


HY-GAIN 

MONOBANDER 



...a 




The best antenna ot its type on the market. Four wide spaced elements 
(the longest 36'6") on a 26' boom along with Hy-Gain's exclusive Beta 
Match produce a high performance DX beam for phone or CW across the 
entire 20 meter band. 


■ 10 db forward gain 

■ 26 db F/B ratio 

■ Less than 1.05:1 SWR 

at resonance 

■ Feeds with 52 ohm coax 


■ Maximum power input 1 kw AM; 

4 kw PEP 

■ Wind load 99.8 lbs at 80 MPH 

■ Surface area 3.9 sq ft. 


The 204BA Monobander is ruggedly built to insure mechanical as well as 
electrical reliability, yet light enough to mount on a lightweight tower. 
(Recommended rotator Hy-Gain's new Roto-Brake 400.) Construction 
features include taper swaged slotted tubing with full circumference 
clamps; tillable cast aluminum boom-to-mast clamp; heavy gauge ma¬ 
chine formed element-to-boom brackets; boom 2" OO; mast diameters 
from ^V^" to 2Vi"; wind survival up to 100 MPH. Shipping weight 51 pounds. 


See the best distributor under the sun...the one who handles the Hy-Gain 
204BA Monobander. 


Model 204BA (4-element, 20 meters).$159.95 

Model 203BA (3-element, 20 meters).$149.95 

Model 153BA (3-element, 15 meters).$ 79.95 

Model 103BA (3-element, 10 meters).$ 64.95 



FERRITE BALUN MODEL BN-86 

Improves transfer of energy to the antenna; 
eliminates stray RF; improves pattern and F/B 
ratio $14.95 


, hy-gatn 


ELECTRONICS CORPORATION 


Dept Wl. 8601 Northeast Highway Six, Lincoln. NE 68507 
402/434-9151 Telex 48-i 


i8507 i 
6424 A 
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Texas Instruments 

do your calculating 



Fast-figuring. Adds, subtracts, multiplies, divides ... 
does true credit balances, mixed and chain cal¬ 
culations. 

8-Digit Display with a floating decimal, no need to 
ever set it. Constant switch allows shortcut multi¬ 
plication and division. Everything Included. AC 
adapter/charger, rechargeable batteries and handy 
carrying case. Only 12 oz. Measures 5 Vi" x 3" x 
1-7/10". 

Model TI-2500 Only $84.95 

postpaid USA 


The electronic slide rule 


Made to order for technicians, engineers and scien- / 

tists, this amazing little machine not only adds, / 

subtracts, multiplies and divides, but also figures f * ' ' .''“Cc 

reciprocals, squares and square roots. It also in- 

corporates capability for sign change and scien- f o<L/j / '<SA 
tific notation. 

Display includes 8 digits plus 2 digit exponent and 
2 signs for 12 total characters. 

Compact size 6.3" x 3.1" x 1.5". Includes AC 
adapter/charger, nicad batteries, carrying case ^ 

and owners manual. _ 

Model SR-10 Just $119.95 

postpaid USA 

Here are the wonder products of the 70’s — two exciting Texas Instru¬ 
ments' handheld portable calculators all ready to go to work for you at 
any time and any place. Two models to fit virtually every need, both made 
in the USA by Texas Instruments and backed with their warranty and 
service organization. 

Order today. Send either a check or money order or all of the information 
from your MasterChar^e or BankAmericard and we’ll send your new 
calculator by return mail. 


Greenville, New Hampshire 03048 








WRITC FOR 
FRCC 

BROCHURE! 


12435 Euclid 


RAOrO AMATEUR 


* 


ca 

Dent F 925 Sherwood Drive 
H c Lake Bluff, III. 60044 


Radio Amateurs 
Reference Library 
of Maps and Atlas 


PREFIX MAP — Full color. 40" x 28", shows 
prefixes on each country DX /ones, time /ones, 

cities, cross referenced tables postpaid $1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD — from the center of the United States! Full 
color. 30" x 25". listing Great Circle bearings in de¬ 
grees for six maior U S cities, Boston, Washington. 
D. C.. Miami, Seattle. San Francisco & Los Angeles. 

postpaid $1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color, 30" x 25" — includes Central America and the 
Caribbean to the equator, showing call areas, /one 
boundaries, prefixes and time /ones. FCC frequency 
chart, plus informative information on each of the 50 
United States and other Countries postpaid $1.25 
WORLD ATLAS — Only atlas compiled tor radio ama 
teurs. Packed with world-wide information — includes 
11 maps, in 4 colors with /one boundaries and coun¬ 
try prefixes on each map. Also includes a polar pro 
jection map of the world plus a map of the Antarctica 
— a complete set of maps of the world 20 pages 
si/e 8*«" x 12" postpaid $2.50 

Complete reference library of maps — set of 4 as listed 
above postpaid $3.75 

See your favorite dealer or order direct. 


Ave., Ocvclond, Ohio 44106 


fsiipl 

\ You're about to pass up bargains on f 
/ Northwest Florida’s newest and fastest 1 
V growing dealer. f 


f REGENCY HR-2MS $319.00 

\ REGENCY HR-212 $259.00 

1 REGENCY HR-220 $239.00 

( HYGAIN TH6DXX $179.95 

I HYGAIN 204 BA $149.95 

GALAXY GT-550A $595.00 

HALLICR AFTERS SR400A $995.00 

1 HALUCRAFTERS FPM300 $595.00 

ICOM IC-20 $299.00 

ICOM 1C 21 $399.00 

ICOM IC-22 $279.00 

GLADDING 25 $249.95 

I GENAVE GTXT0 $199.95 

( GENAVE GTX-200 $259.95 

STANDARD 146A $289.00 


Drop me a line for 
those unadvertised extras 


GOLDSTEIN’S 

P. O. BOX 3561 
PENSACOLA. FLA. 32506 
Phone 904-455-2533 


IF YOU NEED A 
COMMUNICATIONS TOWER 
UNDER 100' HIGH, 

COMPARE BEFORE 
YOU BUY: 


Free-standing 
Ascom/Universal 
Aluminum Tower 

Typical Free-standing 
Commercial Steel 
Tower 

Height 

60' 

60' 

Wind rating 

6 Sq. Ft. @ 80 MPH 
(ElA Standardl 

3 Sq. Ft. @ 80 MPH 
(EIA Standard) 

Erection 

requirement 

1 man, 3 hr. 

3 men, 8 to 12 hr. 

Tower weight 

153 lbs. 

571 lbs. 

Maintenance 

none 

annual 

Mfgr. sugg. list 

$466 20 

$590.00 


Now—can you think of one 
good reason to buy a steel tower? 

I UNIVERSAL ALUMINUM TOWERS 

ascom electronic produots 
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Advertisers 

check-off 


. . . for literature, in a hurry — 
we'll rush your name to the companies 
whose names you “check-off” 


-Amidon 
-Amtech 
-Andy 

-Antenna King 
-Antenna Mart 
-Apollo 
-Ascom 
-Babylon 
-Barry 
-Carvill 
-Comdata 
-Communications 
Specialists 
-Communications World 
-Comtec 
-Control Signal 
-Crystek 
-Curtis 
-Data 

-Dynamic Electronics 

-Eh rhorn 

-Eimac 

-Epsilon 

-Erickson 

-Exceltronics 

-Fair 

-Gateway 

-Goldstein’s 

-Gray 
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-H & L 
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-Ham Radio 

-Heights 

-Henry 
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-Interface Technology 
-International Crystal 
-International 
Electronics 
-Jan 
-Janel 
-Johnson 
-K. E. 

-KRP 
-KW 
-L. A. 

-Larsen 


INDEX 

—Lecours 
—Linear 
—Logic 
—MFJ 
—Matric 
—McClaren 
—Meshna 
—Mor-Gain 
—Motorola 
—Nurmi 
—Olson 
—Omega-T 
-PM 

—Palomar 
—Pemco 
—Poly Paks 
—Professional 
Electronics 
—RP 

—Radiation Devices 
—Callbook 
—Regency 
—SAROC 
—Savoy 

—Signal Systems 
—Solid State 
—Space-Military 
—Spectrum 
—Stahler 
—Swan 
—Teco 
—Ten-Tec 
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-Tri-Ex 
—Tri-Tek 
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—U-J 

—VHF Engineering 
—Vanguard 
—Vero 

—Weinschenker 
—Wheatlands 
—Wilson 
-Wolf 

—World QSL 
—Xcelite 
—Y & C 
—Yaesu 


Limit 15 inquiries per request. 
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Please use before October 31, 1973 
Tear off and mail to 

HAM RADIO MAGAZINE — "check off” 
Greenville, N. H. 03048 
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STATE.ZIP. 
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From Olson Electronics 
AN EXTRAORDINARY 
PURCHASE ^ 
OPPORTUNITY 


Olson. 

MAIL ORDER ONLY 

189 95 

Plus S3 Shipping 





25-WATT SOLID-STATE 
SECOND GENERATION 2-METER 
12-CHANNEL FM TRANSCEIVER 


• Manufactured Prior to Revalu¬ 
ation of the Dollar — Manufac¬ 
turer’s Cost Today Would Be 
Greater Than Our Selling Price! 

The Unimetrics ULTRACOM-25 is a 144-148 
MHz FM transceiver with provision for 12 
crystal-control transmit channels and 12 
crystal-control receive channels. It features 
rugged, commercial-quality construction 
throughout The dual-gate FET front end re¬ 
sults in a sensitivity of better than 0 5 uV for 
20 dB quieting It includes controls for 
volume, power and squelch, illuminated 
channel selector. RF power output signal- 
strength meter, hand-held dynamic mike 
and mounting bracket The transceiver is 
factory equipped for operation on the 
following frequencies— 94/ 94 Simplex, 
34/ 76Duplex, 76/ 76Simplexand 34/ 94 
Duplex It also has an integral 12VDC power 
supply —if you purchase it with our antenna 
below, you II be ready for immediate mobile 


operation An AC power supply, additional 
crystals, and touch-tone pad for auto patch 
are also available For further information or 
phone orders contact Walt Corrigan 
WB8PCP. Olson Electronics (216) 535-1800 

Hustler 2-Meter Mobile Antenna. 5/8 wave¬ 
length. stainless steel. 3 4 dB gain With 
trunk lip mobile mount ^ 

Regulated AC Power Supply. 4 amps. 12 
volts Operate the Ultracom-25 from 117 
VAC house current 

Crystal Certificates. Fill out and mail to man¬ 
ufacturer with desired transmit or receive 
frequency indicated. Each certificate good 
for a single crystal 

Touch-Tone Encoder. Ties Ultracom-25 into 
repeaters with TT auto patch facilities 


FREE! 


rnc.1.: 1«74 Ol*on Catalog 

Reg $2 W9I0P DX Calculator 
GIVEN AWAY with first 250 
catalog requests! 


Olson electronics THE VALUE LEADER SINCE 1931 
260 So. Forae Street. Akron. Ohio 44327 



Please send me the following 

□ Ultracom-25 

DX-067 192” 

□ AC Power Supply 

BA-234 29” 

□ Mobile Antenna 

AA-762 17” 

□ Phone Patch 

DX-076 44 50 

□ Crystal Certificate 

OX-041 4“ 

Check or money order for 

$_ enclosed (Total 

amount plus applicable sales 


□ Send me my FREE 1974 Olson Catalog 
(DX calculator with 1 st 250 requests!) 


| amount pi 
1 taxes) 


Charge Card No ^' p ^ ^ 

□□□□□□□□□□□□□□DO 

Charge my purchase to i— ii— tr— ii— i 

□ BankAmericard ‘Interbank No LJ LJ LJ LJ 

□ Master Charge* 

Good Thru Date- 


More Details? CHECK-OFF Page 110 
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BARRY 

presents 

CLEGG FM-27B 

SBE 

SBE-34, 15-80M built in AC12VDC supply 

excellent $295.00 
SBE-450 TRC, use with 10 watt, 2 meter trans¬ 
ceiver to operate on 450 ____ $195.00 

DRAKE 

TR-22, in stock ..*219.95 

AA 10 Amplifier for TR-22 * 49.95 

AC-10 AC supply for AA-10 * 39.95 

TR-72 2 meter FM transceiver, 23 channel, 1 
& 10 watts. 13.8 VDC $299.95 

s 

AC-10 AC Supply for TR-72 * 39.95 

TR4/C new. *599.95 W4 new. * 61.95 

R4C Rec. *499.95 T-4XC Trans. *529.95 

AC-4 Drake A.C. Power Supply * 99.95 


M (+) 

t* *#•« hi 


Total 146-148 MHz coverage without buy¬ 
ing a crystal. 25w. out, fully synthesized. 

$479.95 

Clegg FM-27B Regulated AC power supply 

$79.95 

MARINE 

Barry stocks Sonar, Pearce-Simpson, Andrea. 
SBE and Antenna Specialists VHF Transceivers. 
Antennas. Depth Finders and compasses by 
Andrea. 


12 VOLT DC POWER SUPPLIES 
110 AC OUTPUT, all with full factory warranty 
MODEL 102, is a 4 amp overload protected 
power supply that automatically resets itself 
when the overload is removed new. $24.95 
MODEL 104R. is a regulated power supply with 
the same electronic overload protection as the 
model 102. MODEL 104R new. $34.95 

MODEL 107M is a heavier dutv supply with the 
same features as the Model 102 but puts out 6 
amps, useful for Clegg 27 series, etc. 

new. $27.95 

INSTRUMENTS 

RCA WO 91A 5" Scopes. 4.5 MHz 

new cond. $115.00 
Pan Adapter BC-1031A ± 100 kc unused with 
spare parts & book $ 75.00 

TEMPO 

2 Meter Linear Amplifiers, 502, 5-12 watts input. 
35*55 watts output $105.00 

802-B 1-2% watts input, 80-90 watts output 

$195.00 

DYCOMM 

DYCOMM BRICK. 2w in 35w out $ 79.95 

DYCOMM BLOCK. 10 in 50w out. new. $ 99.95 

demos. $ 79.95 


Large stock of inductors by B & W. James Mil* 
len and Air Dux. Write or Order. 

VIBROPLEX 

Vibro Keyer Standard $ 24.95 

Deluxe $ 32.95 

Original Standard Vibroplex Bug $ 29.95 


HALLICRAFTERS 

SRI 50 Transceiver 10*80 meters AC or DC 
power supplies write 

SR-160 Transceiver 80, 40. 20 meters write 

PS150 R DC power supply for SR-150 or SR-160 
reg. 109.50, sale new, $ 75.00 

FPM-300 new. $595.00 

Pay us a visit when you are in New York 
Thousands of unadvertised specials. 
Separate export department to expedite 

overseas orders. 

COLLINS 

Just Arrived, 32S-3. 75S-3B Combo Write 


ALPHA-77. The finest amplifier ever offered for 
amateur, commercial or military service. 3000 
watts PEP continuous duty. Write 

1 CX7A brand new, latest version, trade or cash. 
RTTY Filters & CW Filters for CX7 or CX7A, write 

TEN TEC 

ARGONAUT MODEL 505, 5 band. SSB. 5 watt 

$288.00 

ARGONAUT 405 LINEAR AMP. lOOw. PEP. 50w 
out $149.00 

250 POWER SUPPLY, powers 505 & 405 $ 49.00 
315 RECEIVER 10-80 meters SSB. AM. CW 


CW FILTER FOR 315 
AC4 SWR Bridge 

$ 14.95 


$229.00 
$14.95 
$ 18.95 
$ 89.95 


DX ENGINEERING 
SPEECH COMPRESSORS 

DIRECT PLUG IN FOR COLLINS 32S 

$79.50 ppd. U.S.A. 
DIRECT PLUG IN FOR KWM — 2 

$79.50 ppd. U S A. 

-—-i 

I SWR BRIDGE COUPLER, DC-800 MHz 

TNC Connectors 

(no indicator) full amateur power 
$90.00 Value 

| $10.95 

I 


E. F. JOHNSON 

Matchbox complete with directional coupler and 
indicator, 10-80 meters. 

2KW PEP. 1 KW AM — new. $154.50 
275 watts — new, $ 94.95 
151-1-4 Variable Capacitor, 250 pF. medium 
Xmitting type $3.95 ea. 


BARRY 512 Broadway NY, NY 10012 
212 WA 5 7000 ELECTRONICS 


See Page 84 for more from Barry 
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/ove 
<50 lo 

<500 

on a "design-it-yourself" an¬ 
tenna package from Henry Radio. 
Simply put together the package 

you want... consisting of > 
an antenna, a rotator, a tower, 
100 feet of rotator control cable 
and 100 feet of coax cable. We 
will quote you a money saving 
price that's sure to please. Thou¬ 
sands have benefited from this 
program since it was started 
five years ago. You can also! 


Why buy from Henry Radio? 

Over 40 years experience. No 
finance charges if paid with-in 
90 days. Low interest contr.n ts - 
8%/yr add on (14% annual rate) 
- as long as 24 months. 10% 
down or trade-in down 
payments. Good used 
equipment. Most makes and 
models. Used equipment 
carries a 15 day trial. 90 day 
warranty and may be traded 
back within 90 days for full 
credit towards the purchase of 
NLW equipment Write for 
bulletin. Export inquiries 
invited. 


“J 

The Trlitao MM 40 
with iccmorwi 
shown 


ANTENNAS 

‘HYGAIN 

TH2Mk3 • 2 element, 10-15-20 meter beam . 99.9 

"TH3Fr - 3 element. 10-1 5-20 meter beam . 99.9 

DB10-15A 10-15 metei beam. 109.9 

HyQuad - 3 band. 2 element quad. 139.9 

203BA - 3 element. 20 metei beam. 139.9 

TH3Mk3 - 3 element. 10-15-20 meter beam . 144.9 

204BA 4 element. 20 meter beam. 149.9 

TH6DXX - 6 element. 10-15-20 meter beam . 179.9 

MOSLEY 

TA32Jr • 2 element, 10-15-20 meter. 300 watt 

beam. 73.1 

TA33Jr * 3 element. 10-15-20 meter, 300 watt 

beam. 100.C 

TA32 * 2 element. 10-15-20 meter beam . . . 103.C 

MP33 - 3 element, 10-15-20 meter. 750 watt 

beam. 111.9 

TA33 - 3 element, 10-15-20 meter beam . . . 143.5 

CL33 - 3 element, 10-15-20 meter beam 153. ? 

TA36 - 6 element, 10-1 5-20 meter beam . . 185.1 

CL36 - 6 element. 10-15-20 meter beam . . 188.5 

CL20 - 5 element. 20 meter beam. 306.C 

WILSON 

M510 - 5 element, 10 meter beam. 89.5 

DB-32 • 3 element-20 meter and 2 element-1 5 

meter beam 118.5 

M420 - 4 element, 20 meter beam. 151.5 

M61 5 - 6 element. 15 meter beam. 139.5 

M240 - 2 element. 40 meter beam 189.5 

DB-65 - 6 element-15 meter and 5 element-20 

meter beam. 219.5 

DB-54 - 5 element-20 meter and 4 clement-15 mete 

meter beam .. 244.5 

M620 - 6 element, 20 meter beam. 31 7.( 

DB-52 - 5 element-20 meter and 2 clement-40 

meter beam... 364.( 

ROTATORS 

CDR AR-22R Rotator. 44.5 

CDR TR-44 Rotator. 69.5 

CDR Ham-M Rotator. 129.5 

HyGain 400 Rotator. 229.5 

TOWERS 

TRISTAO 

MM-40 - Mini-mast. 35* crank-up tubular self- 

supporting tower . 174.5 

Optional MB-10 free-standing base .... 46 .\ 

Optional MF-50 raising fixture. 57.5 

Optional MRB-80 rotor base. 98.5 

MA-490 • Magna-mast, 49’ crank-up tubular self- 

supporting tower. 357./ 

Optional MAF-40 raising fixture. 104.5 

Optional MARB-40 rotor base 225./ 

MA-660 - Magna-mast, 66' crank-up tubular self 

supporting tower. 974./ 

Optional MAF-60 raising fixture . 119.5 

Optional MARB-66 rotor base . . 4 15).<■ 

CZ-454-FX • 54* crank-up. free-standing tower 

with 10 foot mast . 464.5 

l CZ-4 71-FS- 71’crank-up. free-standing tower 

with 10 foot mast. 869.5 

f TRIEX 

MW-35 - 35* self-supporting, crank-up tower 1 73.( 

W-51 - 51’free-standing, crank-up tower . . 454.5 

TM-240 - 40* crank-up, sky needle tower . 595.( 

TM-358 • 58’crank-up, sky needle tower . . 1050.( 

LM-470D- 70’Self-supporting, crank-up tower . 1679.C 

TM-370 • 70’ Sky needle tower with motor 

raising and lowering unit. 2520.( 

CABLE 

4 conductor rotator cable (AR-22 only) per foot .( 

8 conductor rotator cable .per foot 

RG-58A/U Coax.per foot .( 

RG-8/U Coax.per foot 

ACCESSORIES 

HyGain BN-86 Baiun. 14.5 

Triex TB-2 Thrust Bearing. 22.5 

Unadilla W2AU Baiun. 12.5 

* These Antennas are not recommended lo< use with the MM-40 o« the MW-35 
•* Recommended for use only with the smaller antennas 
* ’ These towers am ideal for stacked antenna arrays 


You may specify components not shown on this Its! 


tan mt 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid. Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 816/679-3127 



































EIMAC’s rugged 8877 
powers Henry Radio’s reliable 
4K Ultra linear commercial 



amplifier. 


When Henry Radio set 
out to design a sophisti¬ 
cated linear amplifier for 
high reliability communi¬ 
cations in the high fre¬ 
quency range, they chose 
EIMAC’s high-mu 8877 
power triode. 

The result is the new 
4K Ultra, which operates 
with 4000 watts input in 
heavy-duty commercial 
service. The 4K employs 
continuous variable ca¬ 
pacitive and inductive 
elements tunable over 
the 3.0 to 30 MHz range. 

Optimum input and load 
conditions are provided 
for a wide variation in an¬ 
tenna systems. ElMAC's 
8877 enables the 4K to 
deliver over 2500 watts 
of continuous SSB or CW output with only 50 to 75 watts of 
drive. For RTTY the 4K will provide about 2000 watts of con¬ 
tinuous duty output. 

The 8877 is a ceramic-metal triode that delivers a lot of 
power and linearity in a package only three and one-half 
inches high. At 30 MHz, typical power gain is 15 dB. This 
impressive gain is achieved with 3rd order intermodulation 
products -38 dB below one tone of a two equal-tone drive 
signal. 

With Henry Radio, you know quality counts. And they know 
you can't do better than EIMAC. For full specifications on the 
8877, write to EIMAC Division of Varian, 301 Industrial Way, 
San Carlos. California 94070. Or contact one of the more than 
30 Varian/EIMAC Electron Tube and Device Group Sales 
Offices throughout the world. 



division 

varian 




